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♦♦''V ♦♦ ♦♦ ♦♦ I ^ 

__ I _ 


. (JLjxj • 

(jlS dllj dL^^).all dll 1-^ J ^Id-all 

I 1-a^l dl^^J>i.a sdJ ^^^jJasil dL^^).a]| ^);ld!i - 
dL^^)x Aj^jjdjtJl dL^^)>Jl (JS ■ 

L-aS ( <il.^l jl-d j (j_jJ^)Sll djoi^SI (_5-jl-J ^ if.] ^j^l jl (jj^jotSVI-J 4_ljl3 ^^jjdaJl .^1 ^j>i]| (JS ■ 

dJ^VI i j^jiSlI y^C. (Jla l-jl^l l.il_j>J 

i- _ t^)jk<alj*Jl IdajI I ^ cJ^-^ ‘ ^V- ^ ^^jjd*Jl dL^^)A]| (JS ■ 

djjVI 4 (_j±iJalS I 4(j;l^_5jAl^l ; d II 0^ ^1 J i c" 'I a'' i'm^II 0^ 

rd j-^^^U *^yjl k^lJaaT * 

^“ 'I'' ^ ^^^1 _uil^.^ (Jj-^-uiJl] ^“' -ni M S Va a i dtj dl^^ (^^1 J (d^^jd_sJl dL^^^_^l .^A£- s^)jS_ 1 I^^Jdi 

dLlill od ^1 J ^y-^ljtl] I ^ ‘-.' "^ ^‘'"f'^ 

^-N.^ l| ^ ^'^qI| " 

; <OjlaJl I ‘ ^ (jj^j^d^l J ^^)jk<ajc. ^_5Jc- Jais ^ jUdi (_5^l ^_jjd*Jl dL^^).a]| 


CxHy 


;«Ayn-v w'<*yi 4jji>.»ll dL^^).a]| ■ 

^LslII Ad^^^l I glatjkka (jj^_uiSVI J t \l J (j_jJ^)£Jl ^kkol ‘ic. (^gJc. ^jl-sl (^j^l dL^^).all - 
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CxHyO, 


; 4_ijjjVl 4_j^jjJaaJl dlL^^yill 

' C''*.. " ^ ‘ ^_9 ‘ U!?~"‘’ ‘ ^)_k^ljc. (__5-ic. ^j5-<.5 4_ijj jVI 4_j^jjJaj«Jl - 


CxHyN, 


4^1j(J| 


1 (^5»j I ^ ^ <Lc.^)ilLa ^ 4_lj4 \tj.i \tj,i Clll^ ( 4» u1[i<a ^ 

•, k/^ii ,• 


lUiilVi - 


(J^2i]l QA (jj^ 


CnH 


2n+2 


.C 3 Hg ‘C2H6 ‘CH4 !<_&* ‘ n !^ ‘‘U'^ 

JAjlI (_3-3^^i-uiVI " (j^^)_^l AiLjJalj ^4_c.^)alLalI «A <Ui->.\l 4_ijAiuiiuJl jj (jl^VI j»-u)l (3^4oJ - 

Jj.1^1 (_5^ (j4f* ‘4_ijljjJl 4 Jl1]Ij 1 gj^c. ^ 


r"V' 

4_uj vaJl 4it_la<a]| 

«• • •• 

j3L ^ 

n 

(jLu<a\l 

CH 4 

-J^ 

1 

U^V' 

C 2 H 6 


2 

u3jJ4^' 

C 3 H 8 


3 

jUjJl 

C 4 H 10 


4 

^jLliJI 

C 5 H 12 

Jnj 

5 


C 6 H 14 


6 

u^%^' 

C 7 H 16 

_1^ 

7 

CP^j^\ 

CgHig 

j£ji 

8 

jUjill 

C 9 H 20 

jjj 

9 

u^3l 

C 10 H 22 


10 


A^jj V oAA j i jA^Lj ^^^-ojoiJ La (__ 5 -lc. SA^Ij (jj^jjAjA ” 

;_J ^ L^W' jA.ai] ^4_lj«A liLi liLill j A Li<5^^ IaA.^ L^I j t(_2-3Ja (J£jA_J 

; (J^jAII f^jA <iLal*Jl 4_nj^^^l «a5» u ^ j 

(IjL^I)R. ji C„H2„+,- 

_ " (Jj " _J 1 g tJoJjJU J (jl£jVl (j-a " (jl " ^ jAj (_^l(jl£JVI (j-a ^L^\VI jA^I ^sjoil (_3lijAj - 
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; 


(CoHi+ 02-) divi di 

CoH2.,2 OI^VI 

4 4 u ^\l 

^Vl 

4 » u ^\l 

r-V' 

CHs- 

(J/u<a\l 

CH4 

(jl 5 l<a\l 

C2H5- 

JAjV' 

C2H6 

U^V' 

CsHv- 


CsHg 



;^U]| dlljixiJi ^4' 4f--ja5^ ^^ dUl^lVI 4jAjaii] - 
*A uli4'^\I aIuAjoJI (_^l j 4_ij^J joAjoi (_J jlot] jllij ■ 

^^jSj (Jjl ^1 LJ^VI Sjj (j-o l<idj| ( l-_a^)lall ^1 l-_a^)lall (j-o ^JjoJjoJl 0^ ■ 

ojj ^jiLSjl jl^ 4iu^^ '<! J t <!d^^j^l -iLuAjoillj Ja^^)-all ^4_ili^VI jj.1^1 jl^ ^.1^1 j»jail ^ _ 4^'< ■ 

t ' 5*s*' liUj Aju i ^ o±C- JJ-^J 4_iiii^l ^A^VI i—aj^)^l L^jiJ (jSj ^jA^I di^ ^ t Ja^^)^l 

^jJaVI ^ 4_ijaijJ^I AiuiluJl dll JA*J ^jl_ui<j (j^^)^l dl^j ^ 4_i3 (j_9^ (^^1 l-Tv \l^ (jl^VI ^»-uil 

UtJJ^ ^U. ^ "tjjl-jj " -aK (J^oxJjd A^LidLa 4 _j1i^I fiAX- da3^)>all 4_li^^}^l aIuiIjoiIIj (Jj^^ad cjs |j| - 

J J ____ A^LkjjlLa jjA^ jl ^>■ d V- d^lj 4JL^ -aK J (jj^LkjjlLa 

; * 

Sjd 4_Ia^^)x ^^)^l jl ^ OH ^ (JfuidjjAlA 4_c.-a J ^ *A <' '-V 1XI 4 i >if-- ClA^^ya dV- 

: J£d]| (j_5^ <iLal*Jl 4_nj^^^l I (^54j i ^ t 4 _ic.Ij^ 


C„H2„*iOH ji R-OH 


• (C„H2„+i-) ; 4>jIj«J| «a 54 ' 1 ^ ^ \'^^l J-d _jA (R-) '. 

AaAj^^I _j i dV A£-^II (^-OH) cJ.V ‘’^^ U^ ~ 

^ ftj^a^l _J ^Ajiiia_j]| j^a-^^all^ (-OH (.5^ CT'®^ “ 

dL^ ^1 ( (tJj) ^^''^<®^l ^IdaU ( 1^ _jJ^)£j| (J^jg \l ;_>ad <1 (_5^l (jldlVI ^a-uil (j-a AilJa_jll ^jL^I (Jj-^^ll ^sjoil (_3J-d - 

t_i_ij^ J i i }_jJaVI 4_ij^^)^l 4\tj.i \tj.i\l Ajc. ^ajl4^| ^ ^-n-n ^)i_L<al f.lJaC.1 ( f*^V^ 

^jn^MlI ^A^VI dj^)^l 4-djJ t jjA^I 

; ^^^Xi La£ 4_ij^^^1 Aiuiiuill (“OH ^ ^.n-v -nil ^t- _ 4_ajad^ i sld<al d^lj ^^1 dV_j^^l i a*'^ d _ 

:^jVI dVj^l 

d^ldj Xa jl (A^l J ^ jA^ j jjAjA (j^^Aj Xi ^SjXa^l (j^^j^l l-gd dV j 

4_i]jVI dV_9-^^ii <daLxll 4_nj^^^l Ai-ii^aJli 4_Laj ( ^ u Xl^l^l jA^I (_Jaj (jj^jjAlA Sji ^ (jj^jjAlA djj 

: Jjl-S 


R-CH,OH 



; ^^IX]| dVj^^l 

«A » u ^ 11 a -dx J i (j; J U.-T' ^ ^ajlA^jJ| I gja ^^jdi (^j-Za]! dV j '>-^11 j 

\ La£ CJJ^ 4_ijlX]| dVdaLstll 4_nj^^^l 


giljli (jjlijd : ^laMiiSI 


. c c |9^ : > *?iillll - - MU>d (9^ 
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Ri Ri 

I I 

R - CHOH ji R - C - OH 

I 

- H 

I ciiV 

4^L*JI «A » < I ^ 11A A-Lo j ( A_ilj^l di^l^ 1 4liV j '>-^11 (__5-A j 

; ^ U£ CIjVj^ 




^ 1<~- 1_a^-Ia (_J-^ ( ij'.T'"" 4_ijljj A_majai_^l A_j^jjJa_C. 2ljl_^^)-a t *Ajljin ^(_pal _ a^VI - 

, ^j ^U]| ^jajl4j]| ^ j^-v ^11 



A_lij^^^l «A » u ^ 11 A-Iaj ( ^ 1 '^li ^(_pa.-AaJl A_Ia^^)x ijj$^ 4^^11 j 

; (_j£jai]| 4_i1ijla£ (_paLA^^U A^jlaJl 



. ^ (-COOH) 4^:1-^J^J^' AjajJa^1 Ac.^11 AjjLaJi Sjj - 

i ^>_uiVi IaJ^ 4_jL^ ^ Wo^11 Ail_iJalj ( A_1 ^L^Vi ^Ij^‘1^^_)iaAaJl - 

^ajUijll (1} f.UaC.1 j i (_}jjai£Ac._j>ia-A (__5.ic- (_$jiaj A_ij aIlaIuj (J jla] ^1 4A.I 


; (_j£jai]| (_j^ A_nj^^^l 1 ^ A_majai£l Aj^jjJac. i dil^^HuiVI - 
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. CJJJJ^' ^ ( -(^QO") 4_llljal£ <A '9'U< ^1 (.5^ - 

La£ ( ^ ^-iiliia^1 Ac.^.n-v .nil j Ajilia^1 Ac- (_yi^ dll^)!LujVI J aJLiui^(_ paLa^VI - 

; AjJlllI ALa^-all A.nj^^.^1 «A » u ^\l (jl 


CnH2n02 


: (>a R-COO-R’ j^Vl ja-uil - 

: JjVI ^1 

Ajj AIuAjo: (J jlo] jl^l ^ . (^'j) ‘-^^LjaU t R-COO- Ac.(jl^VI ^JOlj (_JAU)J 

_j]| (j^^)£i] f.Llacl j i cJjJ^j(.5^ LS 




jl^l ^1 
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CjV ' il *, j 3^ ftiiatlt (Uaau 4 ^ai.ii^ 





^-C 


jluoVl 

CnH2n02 

C„H2„*20 : Jj-ai 

o 


H 

1 


1 

n 

R-C-OH 

O-R’ 

O-H 

1 

IT 



R-COO-R^ 



j^t ^1 ^lili 


(Jja£ 


-C-OH 


R-COOH 


iS_^ cJj^ 

Ri 

R: - C - OH 
II 

R] 

I 

R-CHOH 


R-CH.OH 


Jj -X — 

^ji (jja£ 

IT 

I 

R-C-OH 

I 

H 


R-CH.OH 
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I 22\i^9^\l 

01) CH3OH 
02) CH3-CH2OH 
03) CH3 - CH2 - CH2OH 
04) CH3-CHOH-CH3 
05) CH3 - CH - CH2 - CH2OH 
CH3 




06) CH3 - CH2 - COH - CH3 

CH3 


07) CH3 - CH - CHOH - CH2 - CH3 
CH3 


08) CH3 - CH2 - CH - CH - CH2OH 
CH2 CH3 
CH3 

09) CH3 - CH - CH - CH2OH 
CH3 CH3 

10) H-COOH 

11) CH3-COOH 


12) CH3-CH-COOH 

CH3 

13) H-COO-CH3 

14) CH3-COO-CH3 

15) CH3 - CH - COO - CH3 

CH3 

16) CH3 - COO - CH2 - CH - CH3 

CH3 
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8 


17) CHs - CH - COO - CH 2 - CH - CH 3 
CH 3 CH 3 


• j' J^) J(01 
• j' J^) J(02 
. (c^j' Jj -1—(03 
. (c/<-Jj^) <Jj -2 -u'4jj^ (04 
. ((^j' (Jj^) Jj -1 —jj -3 (05 
. ((^^ <Jj^) <JJ -2—jj -2 (06 
. {^^ <-Jj^) <JJ -3-u^ UiV® -2 (07 
. Jj -2 ‘ -3 (08 

. JjJ^^U j (3^2) (09 

(ca ji (_paA^ (10 

(^(uti^(_paA^) jl (_paA^ (11 

cfL_jjLl(JjJjLO 2 (12 

(^jUjojI) dlljjllLo (^13 

(jioiS) (Jjn^all dlljjl^l (14 
^jdil) (Jjn^all dl_jjljj^ <JA^® ”2 (15 
. (jajoiI) (J^jjj -2 ‘ 4llljjllll (16 

. (jajoiI) -2 ‘ 4iil jjUjjj -2 (17 
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t± 


^‘LuOukS ^Ujcx::J l^‘LqJLJI iQ-LlJI 

’• Or * J * 

; aJIHII ^AIaII jD^C^B ‘A. '‘^3 tJ (_5-3 

aA + bB = cC + dD 

I <a^\jdlj o.l^j _9^ J Q]- 'd 3^^ (Jc-liHll ^)jaiS I_s^)*j i (Jc.li!i]| (_j>j ^ 4Ja^ 


_ [cnpf 

" [AnBt 


Q^jxJ j^\ k_ jl ^3^^ ^J Qr Ll^t9!i]| ^)jaiS (3^-^ ‘ C 5 ^da Jajoi j - 

1 A Qj. (J^tii]| ^)jaiS oj)\^ t_3j.^l jl ^3ddl (_gjLLajS]| ^J (_ja (JS 

oA^j a1 (_ja 3 (Jc.li!i]| ^^joiS - 

’• 4j'>*^‘*^ * 

; (jlS |jli A^Lia^ aIa^ oI^jI ^3^ J .^a^aI ^L«.a Qj. (Jc.li!i]| ^^AuS (_J1 aj 

. u3' jd' jj^ : Qj.j = K 

(Jc-liHll ^.^Lxa] ^jjALaaII oL^Vi A \.n-v \l I Q^j ^ 

(Jc.li!l]| <d.^ljLAl (_jaS1jla1I oL^VI A Ia-^II ; Qj.j > 
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Igjoiij aJ j-all j^lj!i]| j cJ ojj£Aa]| (J^l^<a\l ^jJaj j C ‘ B ‘A ^>4“^ CLl!>lj ^Lj 

. Jj-^' o^ ^lull tjjii j U\\< (J^ pH o^ j'J ^-^ . C = 0.1 mol/L 


j2'2 41 

A 

B 

C 

Ka 

01 

Vi(mL) 
dll_jjl-jl (_J 

(CH3COO + Na^) 

10 

1 

1 


02 

V2(mL) 

tiL^ld^l (_]^l->- -n 

HCOOH 

10 

5 

1 

Kai = 1.8 . 10'^ 

03 

V3(mL) 
tiil^l^VI (J 

CH3COOH 

10 

20 

10 

m 

b 

00 

II 

<N 

a 

04 

V4(mL) 

^11 dll ^ 4 ‘I J -a (J ^l'^- -a 

HCOONa 

10 

10 

1 


pH 

4.2 

3.7 

3.8 



I ^)AlJ (_J ^->.511 ^AaIaII (Jc.li!i]| aJ^Ix-o 

CH 3 COO + HCOOH = CH 3 COOH + HCOO 

Qj- ^>Jal£ ej4^ -1 

(Jc-liull 1^ ^Llo^I tjl jj2Jl dulj L-boI^I -2 
; Ajc. Qj.- (Jc-lilll jij6i (j^ -3 


Qn = 


V3-V4- 
V 1 .V 2 


(J£ AjjLaaJ^I AIa^I A.^^ ^cilLull J Qj,j (Jc.lij]| C_Aul^l -4 




_ [cH 3 COOh 1 [hCOo J 

~ [cH3 COO'] [HCOOH] 


K = Qrf = 


[CH3COOH 

1 j,.[hCOo] 

f 

[cH 3 COO']^. 

ffi 

n 

0 

0 

ffi 


; (Jc.li!i]| ^)jai£ 0 


: K uj'-2 

; 2 )J^ U 


: [H3O’'’] C5^ J ‘t’ 


giijli (jiilijii: ^U«iii!l 
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K = 


[CH3COOH J^ [hCOO' Jf . [h 30^ J 1 


(CH^COoT^7[h^O^ [HCOOHlf K^2 


.K 


al 


K = 


K 


al 


1 . 8 . 10 '^ 

K =-F = 10 


K^i 1 . 8 . 10 ' 


Qn = 


[cH3COOh]..[hCOO'1 
[cH 3 COO']..[HCOOH]i 
ni(CH3COOH) ni(HCOO') 


; (Jc.la 2 ]| oj^ -3 


Qn = 


V. 


V. 


_ Hj (CH3COOH). Hj (HCOQ-) 

ni(CH3COO-) ni(HCOOH) " ni(CH3COO').ni(HCOOH) 


Qn 

Ci = 

Qn 


Vs 

C 3 V 3 . C 4 V 4 
" C 1 V 1 .C 2 V 2 

C 2 = C 3 = C 4 = c 

V3-V4 

■ V 1 .V 2 


V. 


^jLuiLa (jl J 

: 


; jjJjj J picj jx J£ ^ 4^ -4 

: A 


Qn = 


10 .10 
10 .10 


= 1 


^)!LujVI (_g.a (J;\ 4 ^)jail_La]| oL^VI 

: B 


Qn = 


20.10 

1.5 


= 40 


4 ;_^j:£L3La]| oL^VI aIa^I (jl ^cljlLuij 4 > K 

: B 


Qn = 


10.1 

1.1 


= 10 


oL^I ^ jjJaJJ V aLo^I (jl2^4Q^i = Ku'^^ 




I aJIH]! A^La^jj^I Al.iLxA]l.j ^AaIaII pg ^ .ij.1^1 .ijl aJojoiI^ j .ijJl .ijl(Jc-lij 

2Fe^"^(aq) + 21 (aq) = 2Fe^"^(aq) + l2(aq) 
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2015/04/20 : - (2) j iSjlai Jajs - iyyUft^ 


jj^LiaII oL^VI K = 1.2 . 10^ ! Jc.Lii]| ^Ua^I tjl jj2il tlulj CLu 

Fe^* -i'jjJi t>A 0.1 mol Jjia^ t>Vi IL ^ 

Jjia^ (JA V3 ^ I t>“ 5 . 10 ^ mol C5^ -^JtJ cJjla^ (>a (>a V2 ^ 

LSJ^ .^jJl Jjia^ ij^ V4 Fe^"^ j'j^ c> 0.1 mol C5^ 

. L^j^' I2 t> 5 . lO'"^ mol C5^ 

<a 2 a^I .i. 1 ^ • 

;d-i^lll 

* aLa^JI a^.^ ^ ^ 

Qri cjc.li!i]| ^)jai£ Uti^'l 


[pe^^l 

■[i^: 

1 

[Pe-l 

.[pI 

2 


Qr = 

A-ilc. j AjjLula aXa^I A.^LLaj^l ^1 o.iL>i]| ^“'1 UJ^ IL ^_jlc-lilill Jajoi^1 ~'2~(j^ UJ^ 


Qr = 


n,(Fe^^f.n,(l 2 ) 

n,(Fe^^).n,(rf 


(0.1)1(5.10'^) 

Q^ = ^^ = 0.2 
( 0 . 1 )^ (5.10'^)^ 


^^LuJl oL^VI aLa^I (jl ^ILiLuij ( Q • < K u' 


•(3)0 :*io4j 


■ 2j\l 5 \l 22J.iL*.A]lj ^AaIaII F!1 J AjJaall ^j2u (Jc-lij 

A§ (aq) "I" Cl (aq) — AgCl(s) 

. K = 5.6 . 10 ^: jA (Jtliiil uj'j^' 

V2 Ag^ Ajjaill .:jlj-ki t>a 10 '^ mol C5^ AJaill till Jn Jjia^ ^ V1 IL ^ 

. Cl JJ^' qjA 10 ^ mol f JtJ-^j.^1 jjK (Jjla^ 

aLa^I <A ^ -V • 

;a-i^lll 

* aLa^JI ^ ^ A^.^ ^ ^ 

■ Qri (Jc.li2]| jxxS, LJ 

1 

Qr = 




Ag 


+ 


cr 


A-ilc. j AjjLula aXa^I A.^Llaj^I 0.iL>i]| ^“'1 u_9^ IL ^ ^^jlc-liull Jajoj^1 ~'2~(j^ U_9^ 

I 2 jIj£ (j^-OJ 

1 

Qr = 


ni(AgA.ni(Cr) 
1 

Qr =—2 -r = 10 


12 


10 '^. 10 '^ 


AjJaall (Jc-lij Ag_^ q^l oL^VI (_5-3 aLa^I (jl ^cILlLuij ( Qj.j > K (j^ 
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QjJUjAiJI OJUOX JI : L^jyJflU 

( JsLftS <Udigij Jl <>jkajuJij 


; J^a^l ^ tAli • 


(jj.i (j-o ^l_La^ (JjA ^UxjSJI (J 


; A-)n^n 


_jjuj LSS^-^ cJ ^joiua ]VIj **J ' ^ ^ (JSjuijJ - 

1^ .ijl_jj.j (_5lc- (_5 (_J^ 4_u:]Vl2 C> UJ^ J ‘ 

^ -v \.n ^iL'-v AJojoiI^ ‘ '~'J 4 ]Vl2*^'*' 


■<z> 


■O' 



A' 


"a 


^LiJI k.i..aJI 


g^Ji 
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1 ^Ia^ L^^Uajk^l (_llLuill (_Ja^l ]Vl2 J ^■a'* U i_(_iJa^l ]V1]^ ^^)jaLA]| 1^1 

:c^ 


(-) M2”™2 // Ml "/Ml (+) 


Jj\ tujll ^_5-lc- lJLuJI j (jAoJl ^_5-lc- LajJ CJJ^ S"'^t_A]aa]| (jl liA ^y2ij j 

; vii^ djjLia-a^ll dloajl * 

(_Jx.li!l]| (j^ 1 (j _9-^ (Jx-liHj ^AaIi J^jaaII t J(JliAoil Aic. - 

oAja ^AjiAI ( (Qj- — K) U _9 a1I A-aIaoJ^I 4_La^l 4_1L^ ' -n.''''f:- j IajLj^^^ _jAaJl Lal^ Q^, < 

(JIjlAjVI (jc- ^_jAaJl l-_a3jlij J 

\ sAui£I (Jc-lij ^‘‘' ^jAa> W l^LuJI aaJa^I Alc- - 

M 2 = M 2 '^^ + ne' 

\ ^^IxaII (3^^ (Jc-lij ‘■‘‘ ^A^^^aII aaJa^I Alc- - 

Mr" + me' = Ml 

jAc. (JjiAij ^ ' 1 L'l ^ JAc. ^jIxa (_J^ "^*4 '_ J oAui^VI 

^^Laaj^I 3 J -v5\\ 4 _^Aa1a]| 4_aIaaa^I 4_1^1jla]| ^ AaoA^aII ^Axl ^jLuia ^aa-all 

; ( Jl^b jaC. ) JliLa 

J^3^-0 (_5-3 4_ui^jAXA -vja i ^ l ^ '-v l ^ 'Uiall (JaaJ j Aik^aj (j^j^Al J^jaC- ^jA JIaIj J^jaC- - 

J^jIaa A_ui^jAXA 7.T\ «A -V '9i ^ lJ1_ui]| AjJaS (JaaJ Aijk<aj j (^Cu^" + S04^ ) (__)jjIaa]| CIiIaj^^^ 

- " . (Jlklll) (Zn^" + so/-) r' 



; J^jAsJl ^ 


J^J- 


(-) Zn^"/Zn // Cu""/Cu (+) 


2+1 


cA:ii£ii2]i - 


Zn = Zn^" + 2e 




3j£. 


Cu^" + 2e‘ = Cu 


; aI^IxaII (32_5 (__)j:Iaa1I ^‘-. Aj 


AlC. 


giijli (jiilajj: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wybUI - - UU>d (9^ 
















































I 3 |: ii*>iiinll 


2015/04/20 (3) 


! I’^qU d^dJl ♦ 

LaAjc. 4_iJ^)jai^ U:H ^4 ^_j-aaJ _5 E o(_J a<jj 

tdlA^ j J(_J^^ C5^^ ^“'1^4 nil AjtniaJ J*A j4 ^\l o4-aj3 (^^Ixjj - 

; jf*^^ftn |««*>l| % 

(jjJ^ J \ (j^ (jLk^ajVI (j-a (j ^^l—La^- nII IjJajI (_5^l j ^j.j.i'nII - 

(JjLxHII (jLa_iJa (J-^l (j-a ^ -vl^ll J ^ !-<■ ^\l ^^jjoiJ (_j^ j i 4-^-^ (^j-a (^(jJ_ji^-a]| Ja^llL^I 

(JI^Ij j_ j-ac. (JLilLkil (iljjl ^'>-^■"11 A^ A^l^jjaill A£i^^ CB^ ^[_]^i‘‘4l^ _ 


e'iL 


© 


4 




2n 


Zn^* 

Icf 


SO^ 


I 

-c^ 


4 


t ■! 
! 


© 


e''i 


t 


so^- 

4 


Cu 


Cu 


; 4jm 4-)o^n ^**»7 *LJiJ *‘^ -^ , *0^ * 

(^o^)-a j^aIs(J_ j-alLj I^AAx (Jc-liH]! ClljA^ dll^^ AAC. ^jA (Jc.lij]| jaAii - 
AAC. (j_ 9 ^ ^_jJl!i]lj J ( oA^lj 0 ^^ (Jc-liHll ‘■‘‘ v‘'-s.j LaAjc. j Ajoi^^^I aJaILLa]! dlLjj^p^VI AA*J 2 _J 3^^ ” 

; _jA o^ya ^jjAIsAAc.^ Na (Jc- 1-^I t-"'T-s-j 1 .a.^'^r, aJaLjIaJI 

N = zNa 

; 3_9^ AAc.^ dlljj3^y^ t3® 4^1 4_i-a^ Qq ” 

Qo = zNAe 

A^ '5*'L A T-s. I'^ll (j_ 9 ^ X(lllOl) 4-a^l (_Jc.li!i]| ^aij (j^ 3 4^"'.' J A t 4-3^3 _j-aaJl (JiLLujj 1 .n-TV- _ 

; (_gA oAaII oAA 3^Lk 

Q = e . X . Na e 

3-a^ t ^^lAljlall (_g.C.Aj dlU j 3^VI 3^ (Imol) AAaJ AasI 4_La£ (_&-aJ (Na C) ^Esa\I 

: uj^ J (C/mol) Jj^' C 5 ^ J J F ^ '-gJ 

F = NAe 

F = 6.02.10^3 L6. 10 ^^ 


IF = 96500 C/mol 




uia C C |9^ : wribalJI - UId - (9^ 








































2015/04/20 : ( " t jIlTi - (3) j gfljJ - « v yLift«>S 

: Asy^h X A l^-v \l IaaIc. j At 4-iA<jj oA<j (J^l^ J^ r' 4-1^ U^) 

Q = z . X . F 

r' Ljajl AILjIj AjAki ^\ i ^j^alxjia ^4 _j-aaJl A -v5''' ” 

; A5^l*Jlj ^1; oAa (JxiuiJ J^j-aC. 1 T-'' '' 

Q = I. At 

* ^ 4 ^ \\ \ L ^ ^\r- ^ 

Q = I.At = z.x.F 

; ” |k*»^ ” dloi^ ^ *-)flllall ^1 • 

(jj£j a t- _ 'J ‘ ‘ij " J^j-aC. " aIa^J] a 4->. I •'ll A5lJa]| J^j-aaJl JlilLuil Aic- - 

. (^(J£j:i]|^ Wg (Jj_pJij Uj^-k^xa 


^ ^joC. I AiUall Jali^l ^J^lxa - 


( d^u^u; 2009 U>9^1^ ) ; Q) /U.4^1 

; 4jjljL<a]| (Jc-liUllj J^jaC. (JjXjaiJ ' j_gbl\ ^^LAaJ^I J^'>-511 ^Aajj 

Al(s) + 3Ag'^(aq) = AP'^(aq) + 3Ag(s) 

lAAjc- j = 300 min ** J i}y~^ I = 40 mA 421^13 AjAA AJlilLail ^jc. ^jaaJi ^cjjj 

. Ag"^ Jjl jA] (j-aaAj 

iAIjL^I ^ _jaaJI ^ _ t 

oL^I j ^ 42^1 oL^I 4.4c. Lilia .i^jaaJl lAk (Jla -2 

(jj^)aJ ^^Aa (^Ljal .ijaaJi A®J 

^j^^^joiall Aic. (j Vja. ^'41 ^j^.^Lxa]| -3 

i}\* A2\l (ja 300 min 2 jaaJi IgVin <iLjj^I ‘tla^ Uu-\l -4 





E, - IWel = E, 


giljli (jiilijii : ^U«iii!l 


. uiH k kiiilMiaUj c |a^ : wyfaUI - UId - UU>d (9^ 





























I 5 | : 


2015/04/20 : - (3) ,;)jjLQa j Qflj* - 


; (JUlIuiVI (j-o At = 300 min ■^*4 j J^btlujVt-j -5 

. X (j4^ -' 

. ^jAj^lVI C5 (Am(Al)) -LJ 

. IF = 96500 C ‘ M(A1) = 27 g/mol : 

; 

I Aj '''>-5 - ^ 

J(jl ^ \» 1 (j-^ J ‘ Ag"*^ 4jJa_a]| _j_iai (jl (jJ-^ AuiAIj A1 f»J J1<a\VI (jl ^jJaJij (j^ 

( ^L^LuiJI Ajc- 4 _i1aC- j i •'t i ^ sAl^I 4_lLaC- ‘■‘‘ '■'''>-5 ^4 

^. '7-4.2^3 (Jaaj *A I >i9\l ^^yuiA J i \\ L^LuiII ^ ^ 

; ia^j]| -2 

^“4-^ 

r 


(-) Al 


<» O^ O-^ (»■ 

'.(■■>.“ 1 t -. I I • 'I . 


[:-x:;(ai 




<>*■ j (+) Ag 

m 




iyC. 


^^jfLalVI 4_iJaa]| 4.^-^ U_9^ " 

(-) Al^VAl I I AgVAg (+) 


; (j‘ ”3 

(-) Al = Al^^ + 3e 
(+) 3Ag" + 3e = 3Ag 

: 300 min ^J^\ \ iyA -4 

Q = I. At 

Q = 40.10^ 300.60 = 720C 

: -I -5 

Lgjaijj ^ Q( 3 oo) j ‘ j-^' (JUiAl ^ 300 min jjj-^ ^ jIA^ ja xooo) j4*-^ 

; (j_9^ . 4_ii<j^l SAaII 0^ J_j-aaJl 

^ . Q(300) 

t2(300) - Z . X(300) . r X^3QQ) - 

z.r 

3 _9-A (A^lij (J-^l (^J-A j Aui^3^^ UtH «A 1.4 4^11 dlLjjA^yi ^AC. (j^ Ja_^5lj (j 4'9i ^'41 

[Ala J z = 3 C^' 4lllj Jjj^l 
720 


= 2.5.10 " mol 


^(300) 


3.96500 


giljli (jjlijd : ^laMiiSI 


c c |9^ : > *?illlll - (9^ 


















a. 


2015 / 04/20 : - ( 3 ) S - «byUft^ mI>» 


; ^15</H ^ ^1 L^V'H _L^ 

; (J(Jl<a-i 




Al + 3Ag^ = Af^ + 3Ag 


x = 0 

ni 

Ht 

0 

0 

4 ^ \l Q*A 1 \ 

X 

ni - X 

n2 - X 

X 

3x 

4 '\\\ 

Xf 

111 - Xf 

n2 - Xf 

Xf 

3xf 


: n( 3 oo) (Al) j 300 min jjj^ ^ (^liiall) 


i1(3oo)(A 1) - X(3oo) - 2.5 . 10 mol 


Am 

n(3oo)(Al) = —> Am = n( 3 oo)(Al). M(A1) 

Am = 2.5 . 10'^. 27 = 6.75 . 10'^ g = 67.5 mg 


giljb (Jiibjj : ^U«lii!l 


. io^Uj i c : wybUI - Ub - Ub>b (9^ 



















www.sites.QOoqle.com/site/faresferqani 

2015/2014 : 




^U) - 6>Mi 


\JI 


R'-OH J R-COOH ;_Pa^ (Jc-lii jA ^ 0jlaiVl (Jc-lij - 

; (jSj H2O J R-COO-R' j^' uj^ 


R-COOH + R’-OH = R-COO-R’ -h H2O 


V t ■’'^ ^ t 1.1^ I aJIHII 0^)!LuiVi (_Jc.lij - 

^jJa J J (J J (_paA^I (j.a (jjS!Lall (j>j dll^^JaS ^Ljal (j>j - 

(Jc.li!l]| ^jA AHjIj j»La^ 

; ojljaJlj J* _j aJ 3^^ C.5^i J o3^'^i (Jc-lij I_- 


r = Tf.l00 = ^^.100 

^ V 

^max 


; cJ(Jc-lij (ji dlH^i - 




. uia C c |9^ : wrifailJI - UId - (9^ 


























































2015/04/20 : - (4) (jjjLoa j Qflj* - 


I 2 | : 


(_] i _a''‘ ^ 


Jj' 

67% 


60% 

> 

5% ^ 10% 


; ^JjIjlaILj ^AaIaII o^pjoiVI (Jc-lij (j^ljJ dijlj (jl CliL^I - 

A + B = E + H 2 O 

; ^!iUJLj 4jc. 


[E]f [HjOJ 

T<r 

f Hf (E) . Hf (H 2 O) 

" [A]f[B]f 

nf(A).nf(B) 


. aU-vM A 

; ^jl diL^I (j^-aJ j 4 ^I^VI V (jjlj2il dulj 

K = 4 <— 4^j' <-5 
Yi = 2.25^^y^ Jj^ 


^^ljo\i| Jcx::::ej 

; dftlojll i>4i> ^ ^ dftlojll * 

4 R-COOH 4ic. ^cjjJ 4 H 2 O J R-COO-R' (jjj cjc-lij jA ^LaVI - 

; 4_illll]| «A 24 j R'-OH cJ j 


R-COO-R’ -K H 2 O = R-COOH -h R’-OH 


S^)ILujVI (Jc-lili] (Jc.lili]| jii AaLoVI (Jc-lij (ji (Jjill (jA-aJ 4iaj 

^ V 4 J 4 ^ o^pjoiVI (Jc-lij i_ya\ 1 g ttiS'l ^Lal (_Jc.lij q^\ - 

: C5^( r<AU ) ya ‘-aj*J - 


r^Uai 100 - rsjiLai 


; (j_9^ 4llV_j-all ^jLuiLa 4JL^ J 


(J i _a*' ‘ ^ 


AALaVI ^yya 

Jj' 

67% 

33% 


60% 

40% 

> 

5% ^ 10% 

90% ^ 95% 




. c c (9^ : > afiiiill - (9^ 







I 3 | : 


2015/04/20 : - (4) ,;)jjLQa j Qflj* - <da» <yj|>» 

; ^!>1 *JLj 4jc. ^LoVI (Jc-lij ^jjljj CIijIj ^jl diL^I - 


[A]f [B]f Ilf (A). Ilf (B) 

[E]f 1 

[H 2 OJ 

^ nf(E).nf(H 20 ) 


. a U-VM A 

; ^jl tliL^I (j^-oJ j 4 ^I^VI j^ljUllj ( 3 i* 2 j V (jjlj2]l tlulj ^jl j£ij 



K = 0.25 ^ Jj' 
K = 4.44. 




£ £ 

^juO QjJ I 6 Ll^J I I iJLJuU \i I ^“LuOjS^ I 

£ 

jJuuJ^I t'vuAi I icl^ I 1 QjuJflU 


. , 1*^14 -{ *4 • 

,1ijij,i^jjAjA j3 j c"V'^'^j ^Ll (Jc-lij ^jA R-COO“R' - 

J R'OH cJ‘ KOH f»_j2l .\uj.i5jI N<iOH 
(JLaajjojI R-COOK ^_j2l J 4 .\uj.i 5(JLaxluil R-COON<i 

I 4J.^L*.a]| (33_9 ^Ajjoi^jjAjA 


R-COO-R’ + NaOH = R-COONa + R’OH 
R-COO-R’ + KOH = R-COOK + R’OH 


; /lA-iUall a^Lua ^ /i-uajll • 

Cy^ ^_5 ^ 4_ijA.^ (_paLa^l ^aIjLuj^ j 4 ^«A 4.^4_ijA.2l ^Lui^VI C.5^5-<.5 _ 

‘ La£ 41.^9^\l (_ a.« a5» u^ jli^l CjVjjjj 


//O 

CH2 - O - C - (CH2)7 - CH = CH - (CH2)7 - CH3 

I ^O 

CH - O - C - (CH2)7 - CH = CH - (CH2)7 - CH3 

I //O 

CH2 - O - C - (CH 2)7 - CH = CH - (CH 2)7 - CH3 


giljli (jjlijd : ^laMiiSI 


. ijia c c |9^ : > *?illlll - ^^1^ (9^ 






I 4 |: 40^1 


2015/04/20 : - (4) j Jajs - iyyUft^ <da» 


c 5 ^) *■ ‘ (J!il:i-jVI ^ j 4 (JjjlliVI (j-o V ^ NaOH Cj^ m (jjj-^ C 5 ^ ^jJaj - 

20 ^iJaljLj i (jLjiaJI ‘‘’'' ^ ‘ pi J 4 j 3 V 

^Lo f.La ^_5-lc- (_5^>4^ (_>^^ Aj^joij pj lA.iaJ 4 



^l_L<a ^.Ai-aJ Ajuo^ AaC- j 4 <i.La]| cJ^S UJ/' " U*^ UJ/' " ‘-.'^ ‘'jf' Ja^^U - 

<aAJa^1 3^5'nA 4 NaOH J ‘ 3(Jc-lili Aj^).alill 0^ - 

I 4_a11!1]| ‘LaaLaaA^I 4jAL3L<a]| (32_5 UJ/' ‘ Cr® (JlLaILa]| jajJAdl^Lljai ^J ‘ 3 


f 

CH, - O - C - (CH7)7 - CH = CH - (CH9)7 - CHs 

I .,0 

CH - O - C - (CH 7)7 - CH = CH - (CH 7)7 - CH 3 + 3(Na' + OH') 

//O 

ICH 2 - O - C - (CH2)7 - CH = CH - (CH2)7 - CH 3 

(JjJAjoul^l AllVjJJj) 


CH 2 OH-CHOH-CH 2 OH + 
Jjjjjouia-ll 


3(CH3-(CH2)7-CH=CH-(CH2)7-C00‘ + 

(pjj7j ■ .^U A1 j 21 yjj.'' ‘ 


Na^) 




\ 431a]| {^LojojVI CIaIa ^‘‘ '1 4 li ^9^11 (_fli 1 ^11 L ^ n^l -I -]^ 


4a£ J^I 

r-V' 

(A) 

Jj -1 -u^jJ lJAiI-2 

(B) 

Jj -2-o^jJ^ 

(C) 


(D) 

iaL^1 i(Ja^ 2 

(E) 

iAL^IajVI (paAa 

(F) 

(Jjj _ja11i<j 


giijli (jiilijii: ^U«iii!l 


. 49^ c c |9^ : wybUI - UId - UU>d (9^ 
































I 5 |: ii*>iiinll 


2015/04/20 : - (4) 


: ^1211 


^^!LulVI AitjL^ J ^»ja)l 4ii£l -< 
, ^ (Jc-lij 

, ^ (Jc-lij 

^ (A) (Jc-lij 




; d-i^lll 

j ^ \l ^9^11 i _fli « J 1 ^ll -I - 1^ 

(A) : CH 3 - CH 2 - CH - CH 2 OH 

CH 2 

CH 3 

(B) : CH 3 - CHOH - CH 3 

(C) : CH 3 - CH 2 OH 

(D) : CH 3 -CH-COOH 

CH 3 

(E) : CH 3 - COOH 

(F) : H - COO - CH 2 - CH 2 - CH 2 - CH 3 


* (C) + (E): 

CH 3 -C 00 -CI^-CH 3 


: py5U]| jlu^VI ^jgji ^ 


4 Je-U^ -(1 




* (B) + (E): 

CH 3 - COO - CH - CH 3 
CH 3 

* (A) + (D): 

CH 3 - CH - COO - CH 2 - CH - CH 2 - CH 3 


jalo lIiI^uli ; 


CH3 


CH2 

CH3 

. JrPjJ JAjj -2 ‘ '21 jI jjUj^ -2 : ^V' 




. uiii C c |9^ : wrifailJI - (9^ 















I 6 |: 40^1 


2015/04/20 : - (4) j gfljJ - iyyUft^ <da» 


til^j!>UI Jajj^l jSjj ^ 4 (B) Jc> 0.2 mol ^ ‘ (A) c> 0.2 mol ^ -1 

(E) ^)!LujVI 0.iLa 4Llll^)jij ^ 1-2^.'‘41^ ^jJa(jl^l J (E) ^^luil tdli ^jC- ^cll 4 (_Jc.li!i]| 



(B) 


^ciilull - 

4^111 

\ (_J I _al" ^ -2 


^Ull 

^^1 

11 

PQ 

+ 

< 

= E + 

D 

<^1^1 

x = 0 

0.2 

0.2 

0 

0 


X 

0.2 -X 

0.2 -X 

X 

X 

4 '\\\ ^ ^ 

Xf 

0.2 - Xf 

0.2 - Xf 

Xf 

Xf 


0.2 - X = 0 ^ X = 0.2 

0.2 - X = 0 ^ X = 0.2 


Xf 

r = ^^.100 

y 

^max 


0.12 

r = ——.100 = 60% 
0.2 


; (_Jc.li!i]| tjc- y 

: U£ A ti^' El - 

:UKBt^' El- 

. Xmax = 0.2 mol: u3 
. nf(E) = 0.12 mol: uEJI t> - 
. Xf = 0.12 mol: u^). nf(E) = Xf: Jt> - 

; 



^(J-axluiAll (Jj'S^ll (j3 


giijli (jiilijii: ^U«iii!l 


. 4^Uj c c |9^ : wybUI - (9^ 




























I 7 |: ii*>iiinll 


2015/04/20 : - (4) j Jaj^ - <da» jjtaa 


(jl^l _ (B) (J J ‘ (A) Cy^ CJJ^^ jLujILa Is^Uajl e^)ILu)l (Jc-lij 



(jjl j!i]| Aic. (j£jujILall J i CS^C_ -1 

. (B) *■ -A^J^ -2 

::u^lii 


no(A) = no(B) 


no(A) = no(B) = 0.4 mol 


I (j_5^ tAiV(_$jLuiLa 

: u^) no(A) = 0.4 mol: uW^' t> 

• U_)' J^' ‘A^ ?j3^ u^^)!l]| - 




11 

PQ 

+ 

< 

= E 4 

D 

<^|a1jI 

x = 0 

0.4 

0.4 

0 

0 


X 

0.4 -X 

o 

4^ 

1 

X 

X 

4 ^ ^ 

Xf 

x 

1 

o 

O 

4^ 

1 

Xf 

Xf 


0.4 -Xf = 0.38 ^ Xf = 0.4 - 0.38 = 0.02 mol 


Xf(E) = Xf = 0.02 mol 
nf(H 20 ) = Xf = 0.02 mol 
nf(A) = 0.4 - Xf = 0.38 mol 
nf(B) = 0.4 - Xf = 0.38 mol 


. Hf (A) = 0.38 mol: uW^' t> - 
Hf = 0.4 - Xf: JjA^ - 

La£ (j^ 3 '“^ CS^(j_ 9 ^ 4A.aj 


: (B) *■ -2 




. C c | 9 ^ : wrifailJI - UId - ( 9 ^ 



























I 8 |: 


2015/04/20 : - (4) j Jajs - iyyUft^ <da» 

] (Jc-liHll t-_ 


X. 


r = 


max 


,100 


j A^Luill (J-uiij 


Xm.x = 0.4 mol 


0.02 

r = ^r—.100 = 5% 


41.0 


0.4 


• (B) Ju) 


•( 4 )O Jio 4 j 


0jj^' j' ‘ CH3COOH t>» 3 mol ^ CH3OH J3 mol ^ 

^Llo^I jljllI CLijl^ lie- 
; (jjlCLijA^ ''V- pyj_).ol] j.o]| -4 




CH3COOH + CH30H = CH3COOCH3 + H20 

AHIHjI 

x = 0 

3 

3 

0 

0 


X 

3 - X 

3 - X 

X 

X 

4 '\\\ ^ ^ 

Xf 

3 - Xf 

3 - Xf 

Xf 

Xf 


.100 ^ Xf = 


r. X 


max 


Xf = 


100 


r = 67 % ! (_lc.Lii]| ljl^).0 (jj^ dl'^j.oll (_5 j1_ulLo (jl (jj^ J 

; IIji] j 

; (j_9^ ^ (Jc-lilll ^IjIc-Ij j jaAal]| (_j>j 

; 4 aoj 

: u^) 


^ 100 

3 ” Xmax ~ 0 > Xjjiax ~ 3 mol 

67x3 


= 2 mol 


nf(CH3COOCH3) = nf(H20) = Xf = 2 mol 
nf(CH3COOH) = nf(CH30H) = 3 - Xf = 1 mol 




tiljAii. He. t C3H7OH (^B) Jc> 0.02 mol ^ (A) c> 0.02 mol ^ 

^ j!iUI ‘ Cb = 1 mol/L jjI*! 

. VbE = 8 mL jA 

a^yi (_]£ i _ j (B} ^4l^.o.oll 41. .nil i _a. ^11 lH£I - 


gtljli (jiilijii : ^U«iii!l 


C C |9^ : wyfaalJI - (9^ 





































I 9 | : 


2015/04/20 : - (4) ,;)jjLQa j Qgj* - <yj|>» 

^5^ (J «A <9'9-<.\l «A » u ^\l ^5‘4 1 LI I _2 

; 

: (B) «A \i L a 1 ^ ^ u _ ]^ 

CH3 - CHOH - CH3 

(J j -2-uWjj^ 

(l^ jjlj JJ^) 

! (B^ cJ« a 4 u^H _2 





11 

m 

+ 

< 

= E 4 

D 

^IALjI 

x = 0 

2.10" 

2.10" 

0 

0 

4 1 \1 0*1 *1 \ 

X 

2 

.10" -X 

2.10"-x 

X 

X 

4 ^ 1 

Xf 

2 

.10 "-Xf 

2.10"-Xf 

Xf 

Xf 


CH3 - CH2 - CH2OH 
(JJ - 1 -uWjJ^ 

(^jl Jj^) 


llAf - llEb 

nAf = Cb.VbE = 1 . 8 . 10'^ = 8 . 10'^ mol 

nAf = 8 . 10'^ - Xf 

Xf = 8 . 10'^ - nAf = 2 . 10'^ - 8 . 10'^ = 1.2 . 10'^ 

2 . 10'^ - Xmax = 0 ^ Xmax = 2 . 10'^ mol 


; ijj^, jal£lill 


; (Jj. 1 ^ (j-o 


; ^ (Jc-liHll jLiic-lj J 2b® “ 


Xf 

r = ^^.100 

Y 

^max 


; ljj .2 


CH 3 - CHOH - CH 3 


• Aio J 


; alaailto 

: uj^. CxHyOz (A) >® - 


M(A) 

12 x 

y 

16Z 

100 % " 

C% 

H% 

~ 0% 


M(A) 

12 x 

y 

16Z 

m(A)" 

me 

mn 

mo 


; Ig-lc. 4 d ^'^Aj (A)l 5t _ '*SJ^U ^J^l «a\5<\I _ 


giljli (jjlijd : ^laMiiSI 






I 10 |: 


2015/04/20 : - (4) j Jajs - iyyUft^ <da» 


M(A) = d . 29 




_ 4» U..O (J£ ^ 

. d = 2.55 (B) J 

4 !.«-<■ .nil 45» U ^ 

a’' L ^11 J 4 4 1. ^a.nil (_a L y~,\ 4 i u ^ 2 

. M(0) = 

16 g/mol ‘ M(H) = 1 g ‘ M(C) = 12 g/mol : lJ^ 

:;Li 4:^121 

• (_J 4\.fl-v.fl\| 4 4* u^\| Y 

; 4.^-^ (j-a ljj.d 

M(B) = d .29 = 2.55.29-74 g/mol 

: lS C> UJ^ J CnH2n+lOH ! J^Ldl 

M(B) = 14n + 2n + 1 + 16 + 1 = 14n + 18 

74-18 

14n-H 18 = 74 ^ n = - = 4 

14 

CHs - CH 2 - CH 2 - CH 2 OH 

[ 4A.a J 

. C 3 H 7 OH : cr* (B) (Jj^^ ^ aAa^I jil 

■ 4 1. ^a .all i _aL 4_UJ^^^I i ^11 2 

CH 3 - CH 2 - CHOH - CH 3 

Jj - 1 -u^jJ 

J J - 2 -u^ 

(^ji Jj^) 

{l^ jjlj (J J^) 

CH 3 - CH - CH 2 OH 

CH 3 - COH - CH 3 

CH 3 

CH 3 

J J -l-uWjjJ -2 

J J -2-d^jji -2 

(t^j' Jj^) 



: (7)0:* 


. 36.36% -Wj t CnH2n02 (^A) ^ 

^A^ iS 4 l.a-v .nil 

1.^^ aLoIL^^I Ajc^uldl La -2 

AjIAj^ (J^ 42^.0^! 4 \ . ^9.a\l { _a. 4 U ^ CJJ^I -3 

. M(0) = 16 g/mol ‘ M(H) = 1 g ‘ M(C) = 12 g/mol : 




giijli (jiilijii: ^U«iii!l 


. (j^U^ uiH C c |9^ : wybUI - UId - UU>d (9^ 








































I 11 |: 40^1 


2015/04/20 : - (4) i IT i"' 


M(A) = 12n + 2n + 32 = 14n + 32 
M(A) 32 14n + 32 32 


; Uj^ 
• Lll^ a 


100% 0% 100% 36.36 

100.32 

14n + 32 = 


36.36 


14n + 32 = 88 


88-32 

n =-= 4 


14 


C4H8O2 i C-^) (j, A \.a2>»Q^I (jil 

^^!Luj| 4Xaii-all ‘- _ -2 

: L a.^T -3 

CH 3 -CH-COOH 


CH 3 - CH 2 - CH 2 - COOH 


HCOO - CH 2 - CH 2 - CH 3 

(J^j^ dll 


CH 3 


CH 3 - CH 2 - COO - CH 3 

(Jjj^ dll 


HCOO - CH - CH 3 
CH 3 

U-Uj| 

••c •• •• 

CH 3 - COO - CH 2 - CH 3 
(JjIjI dl ^HjI 




2 n 


32 


m(H) m(0) 


l_al » . >ii ^ 4ja (jj'5 " ‘'^yi ( (A) ^ ^T-».n-s. 

A^ojoil La i 4 X 0 ^^! 4^d^^^l ^ -1 

41. ^9.nll 4-d^^^l ^ ed^l -2 

M(0) = 16 g/mol ‘ M(H) = 1 g ‘ M(C) = 12 g/mol : 

; d-i^ailll 

I 4 l^-v ^ll 4_d^^^l 4jt-L.^a]| - 

: UJ^ J CnH2n02 ^jd^iaX] ^LJl 4 »2 > ^\ l • 

• lij.i] 


uj^ ni(0) = 8 m(C) l 5 ' u^^jj-^' ^ ‘-sLdal g ^ u' ^^i^ j 




. uia c c |9^ : wrifaaiJi - uy - ^y>y |9^ 











































I 121:4^^1 


2015/04/20 : - (4) (jjjLoa j Qflj* - 


2n 


32 


2n = 4 


n = 2 


m(H) 8.m(H) 

. C2H5COOH : j' ‘ C3H6O2: (A) 

: uj^ C 2 H 2 n+iCOOH : JLA*la)l • 

• Uj^ 


2n + 2 32 


m(H) 

m(0) 

2n + 2 

32 


m(H) 8.m(H) 


: (jj^ m(0) = 8 m(C) c/' ^ 8 ^ j 

2n + 2 = 4 ^ 2n = 2 ^ n=l 
. C2H5COOH (A) ^ 

I ^ -n AJA^^Lq 

. n = 0 UJ^ C2H2n+lCOOH <Aj^I JL^LL^I A^c. 

: ^ ajIj^^.^1 «a4 u_2 

O 


H 

I/- 

H - C - C 


H 


i^O-H 




jiljli (Jiilijd : ^LkMlliSI 


. ijJM c c (9^ : > tfilllll - (9^ 
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2015/2014 : cu^l 







4 Kim J t Qy'iJ.'i -<■ ^ J (jAJjIaJ A-ALoVI J e^)ILujVi (jl A.il -5 ~ f} f CH® ja.i-3lill 

? LaAj (Jc-liHll ^_jjL}xjS]| (jlS.alj (Ja ^ 

• J*-r4‘;l1 Af yt, A 

; SjljaJi ^Jj jjjIj ■ 

(Jsi oAa (j^ljUll (jl»\n j ^LaVI j o^^IujVI (Jc-lij (_j.a ^lijjl (jl 

I 

divlc.lalLa]| V [_]^ ^‘‘J AjLa!i^)x U_5^ U S 


; Sjl 0^ Aiilu^a ^Lal Sjluil J&lij ^ ia^^l ■ 

V _5 ^ \^-v\l (j^l_jJ (j..a V 4_iSl A-ALoVI _5 o^)lLujVi (J-C-lij o.^Lj^ (j..a ^ ' .nl ^ Jaj_uij ^Ljal ^^uaiJ 

o^)!Lu)Vl (_^lc-Lii (_pa.a^ qa Llll^)ia3 ^Ljal qa AjJ^I i (_Jc.li!i]| ^.^L3L.a 

(jJc.li!l]| AaLoVI j 




. uia c c |9^ : wrifaiiJI - UId - (9^ 

























































I 2| : 


2015/04/20 : - (5) j gfljj - iyyUft^ <da» 

: 


UE(mol) 




; ^\ i a i^ d-^l |o • 

; ^.I^Lj e^jILuiVI ^aJJ 

s^Ij^ dl^l£-lslLa]| . 1^1 (JLaxluil - 
^ A^l ^3^ - 

: 

I ^jLxaILj ^AaIaII 03 ^*^^ (_Jc.lij - 

CH 3 COOH + CH 30 H = CH 3 COOCH 3 + H 20 

I <a^l*J3 42c. Q|- - 

[ch3COOCH3J^[h2oJ^ 

~^~ [cH 3 COOh]^[cH 30 h]^ 

3^1 ( Qj- * 2 Lj 3 (. 5 -^) L 5 '^ 3 rJ 3 2 IJa_uidl^lc-l s5<q\I A^I o21j3 3) ” 

i_^\ oL^'^I oAA 4_La^l Qj- < K 3^ 3_9^ J ‘ ^3^3^ ^ u.^5 aIa^I ^IjIU j 

0233 j 3 ^ 2 uJ 4.^-^ 

J K 3^ ^jA^aJia ( Qj- 3^>j.i J 3 ^ L5'^3rJ (3^ J ^^jic-lin]! Jajoi ^1 3 ^ ^3^ 3) ■ 

3£jaLj 4 g ^^jALaa]! oL^VI o3^ 4\^-n\I ^j3^55 Qj. < K 3^ OJ^ J ‘ ^3^3^ ^ u.^5 4 \^-n\I 

2 j 2 ^)^l 0233 C. 5 ‘^ 3 J C.La]| J 


Q 


rf 


UD-Cfcuft^ 


^JiA^ ‘ (B) J3-^ iriB = 22.0 g j (A) ;j 2 a-^ 3 ^ Va= 14.3 mL ^j' -1 

4_!il 4_^^2 ^_5.j3a .a-s. 3* ‘ ^ ‘ J."' 2 \. ^5.n e.i|AuU 42 a]^VI 2jaij j 3^^)^^ (_paA^ 3>^ ^ l>a 

Ja^^lla ( ^3a f.3a 4j ^33^ 423^'^I ^ t- _ ( 2j^)-a]| ..411 4_3a3 *2-0 2aJ _ ^3^.‘‘ill^ 100°C 

a2La 

4213;}-“^ ^^2l ( C22l.^l 3_j^2]| La - I 

2 j^^I 34 ^-'^Li]| 3>^ 3^ ^ “S"' 


giijli (jiilijii: ^U«iii!l 







































I 3| : 


2015/04/20 : - (5) 


? (_pa>i^ AiLiJal (_j>a l_La —^ 

? ^JLa]| ^Loll |_J-a» u lh liLol-j 

a\l^ a^ll I_a i ^ 4jiiJ_a<a £ ^)!Luil (_j^ IT1 ]h = 21.7 g 4_lli£ CS"^ ( ^^LloJ^I Aic- -2 


CHs-C 


\ 


O 


O - CH2 - CH2 - CH - CH3 

I 

CH3 


** a'u ^ 1-^1 l.S^ j <Lajaj| Lir-i j 3 cJ4 1. ^a^ll (_a. «A 1 ^\l -I 

(Jc-liHll ja.iaj (Jj.1^ (. 52 aj| ^ C5^“S-' 

(J<a» 5 >j.i.a\l (J i _a*'. ^ ^caiLujI j (Jc-liHll ^ 

A/Lo^ t_Auia.l J (j^lj!i]| dljlj -.i 

i (Jc.li!i]| (_ 5 -lc- t!i]j Ja ? ^‘‘' T-vj liLa _ (_J^2uJ Lal£ <iLall i_SAaj LLoS lil —A 



M (g/mol)^j^' 

p (g/ml) 4jj£]| 

A: CH3OOH 

60 

1.05 

B : 

88 

0.18 

E : jL-Vl 

130 

0.87 




; d-i^ailll 

'' -1 


^ J.'i^ .n I ^Li]| Q^\ j^Lj ^);f-a/L ( jluil jA LLl.iLaJl ^LloJ^JI (JjaLlI 

_ 4 j 2 ^VI (_ 5 Jl Ac-ljjja J Tf-' i ^ 5^11 ^1 ->■ 41 I_ajj^ J (Jc-liull _jA “ 4-1 

(_Jc.li!i]| _jA (_paA^ ^Ljal i _a .^^1 —^ 

.^1 2" ^Loll «.La]| (2'axAuiJ -.^ 

• -i^ojojl J IBl ^*2‘^ -i -2 

1 

CH3 - CH - CH2 - CH2OH 


CH3 

. Jj-l-L^JjJ JAi --3 
(i^j' Jj=^) 






11 

PQ 

+ 

< 

= E + 

D 


x = 0 

0.25 

0.25 

0 

0 


X 

0.25 - X 

0.25 - X 

X 

X 

4 ^"4 ^ ^ 

Xf 

0.25 - Xf 

0.25 - Xf 

Xf 

Xf 




. uia C C |9^ : wrifaalJI - UId - (9^ 







































I 4| : 


2015/04/20 : - (5) j Jajs - iyyUft^ <da» 


’ no (A) 

■ no(B) 


n^A 

Ma 

me 

Ma 


p(A).V 1.05.14.3 
Ma ” 60 

22 

— = 0.25 mol 
88 


= 0.25 mol 


0.25 - Xm.x = 0 


Xm.v = 0.25 mol 


mAE) 21.7 

n.(E)= ^ =-= 0.167 mol 

^ M(E) 130 


nf(E) = Xf = 0.167 mol 

X 


r = 


f 0.167.100 

.100 = ——-— = 67% 


max 


0.25 


[EjfM; 
[A]f.[B]f 
nf (E) nf (H^O) 

K_y_y_ 

nf(A) nf(B) 

V V 


nf(E).nf(H 20 ) 

nf (A). rif (B) 


K = 


(0.25 - Xf)(0.25-Xf) (0.25-Xf)' 


K = 


(0.167)' 


(0.25-0.167)' 


= 4 


I (j_5^ jalj (Jc-liull 4r-l \ J (_j-a 


Uj.^ 


(J 




. (d j Ucj-^j 

jLax^I jlill dulj -.i 


lAAjc. J i (]^) oL^VI ^_5-3 (J ^ *^511 4Aa j Q^, < f.La]| l_LLaS |j| —A 

_ 

xic. t V t B J(j^ 0.2 mol (A) u-^ 0.2 mol ^ 

■''J" ^<-l_ 9 -l^-aj dil—ljxll A.^1 ^LaJ ( ^“'1 ‘'jf- ]^Q ^jLunlLj ^ajoikj 

. Vb = 8 mE : ja jal£2l] ^ j5UI Cb = 1 mol/E 

.1^1 jILall o^Lsla] Vj,' ^cllLuil - 

(^^^Jc.li!i]| Jajoj_jjl) ^yoll ^9 n^li \l -2 

dlj.1^ Aic. ^j.all ^caILuiI ^ (J^•>-511 -3 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wyfaUI - (9^ 





































I si : 


2015/04/20 : jrfjy - (5) i IT i"' 


CLijL^I ^Llo^I (Jj^5\\ ^Llo^I jljj]| dulj A <Qj'^ LjAui^i -4 

c> 0.1 mol ‘ uj'j^' 0 jj^' C 5 ^) *■ -5 


' bLa 


-I 


Aj. 1 ^ (jj/iJI Aic. 

? ^cilLujJ bLa ( (Jc-liHll 

; d-i^lll 

; ^ .1^1 jlall (j>»<a-\.\l S^jI-xaI -1 

jA C5^^' s^lx^ j ( 4jjl_uiLa ^“'' 1-Lajai3 Llj| LaJ 

: jA 0 jj^l ^ ;_paa^l 0 jjU^J ^j!iUI ^ ->>^\ l jb 4 VbE = 8 mL 

VbE = 10 VbE = 10 .8 = 80 mL 

; (^^Jc.l-ll]| Jajg)4^^/"''^^' (ji^<a*Si\l 

: ^q_n«a\l (_paa^ J| t- _' ^ 

; 4jjaj| ^ ^l£lill tV- 

Hq = CbVbE = 1 . 8 . 10 ^ mol 

j_)ia<a^l 4j«a^ U_9^ ‘ 2^" 10 4 ^^ j\ttnlb ^ajoiS (jl (j_9^ J 4 4jjaJl n^ll ^>«^-n.\ l ojLa 4j-a£ j 

! “53^1 

nf(A) = 10 no = 10 .8 . 10“^ = 0.08 mol 

I <Aja^vLa 

; (j_ 5 ^ ^‘‘ VbA* .iLaJC-Vb jKlI -Aj^jILall (_paa^l 4.1-0^ ^ _ 'b ..-v (jA-aJ 


nf(A) = CbVbE = 1 . 80.10'^ = 0.08 mol: 


• 3-3 




A + 

B 

E + 

D 

<^1^1 

x = 0 

0.2 

0.2 

0 

0 

4 1 \\ 0*1 \ \ 

X 

0.2-X 

0.2-X 

X 

X 

'iA^ 

Xf 

0.2 - Xf 

0.2 - Xf 

Xf 

Xf 


: u 3 'Ale. ^ 

; Jj. 1 ^ (j-a 

nf(A) = 0.2 - Xf 

: -bLa J HfA = 0.08 mol: j 

0.2 - Xf = 0.08 ^ Xf = 0.2 - 0.08 = 0.12 mol 

I La£ U3^3^^ Aic. ^j-all C_Aa£^^I (j_9^ 4Aa j 

■ nf(A) = nf(B) = 0.2 - Xf = 0.08 mol 

■ nf(E) = nf(H20) = Xf = 0.12 mol 

; (jjlj2ll tJlijlj 4^3 -4 

[E]f [HjOjf 


K = 


[A]f . [Bl 




. 4^Uj i c |9^ : wrifailJI - UId - (9^ 







































I 6| : 

Ilf (E) Ilf (H 2 O) 


2015/04/20 : - (5) j Jajs - 


V 

V 

nf(A) 

nf(B) 

V 

V 

(0.12)^ 

.(0.12)^ 

(0.08)^ 

(0.08)^ 


iif(E).iif(H 20 ) 

Ilf (A). iif (B) 


2.25 


; liLo -i -4 

jjJaj -SJ 4 j\c. J 4 K (_5-3 (jl ^ Q^. < ^ u5^ j/Lall ^1 (_paA^I AiLjal Aic- 

o^)!Lu)VI (J4.^-^ lS^ ^)jailxa]| oL^VI 
; (jx (jjljll]| CLlj.1^ ’'V- -L^ 

; La£ ^C_ ^ U 1 . 0 J ( (jjl^1 (_paA^I (j>j Q_X mol ^ Aic- 


■no(A) = 0.08+ 0.1 =0.18 mol 

■ no (B) = 0.08 mol 

■ no(E) = no(H20) = Xf = 0.12 mol 

• yi_^| 0 ^ (_JjA^ (_Jl»aj 




A + 

B 

E 

+ 

D 


x = 0 

0.18 

0.08 

0.12 

0.12 


X 

0.18-x 

0.08 - X 

0.12 + 

X 

0.12+ x 


Xf 

0.18-Xf 

0.08 - Xf 

0.12 + 

Xf 

0.12 + Xf 


; aJc- j K = 4 4j1c. j (3l*+J ^ uj^ dulj 

^ _ nf(E).nf(H20) ^ (0.12 + Xf ).(0.12 +Xf) 

nf(A).nf(B) ^ (0.18-Xf).(0.08-Xf) " ' 

0.0144 + 0.24 Xf +Xf 2 

- - - — = 2 25 

0.0144-0.26 Xf +Xf 2 

0.0144 + 0.24xf + Xf^ = 0.0324 - 0.585 Xf + 2.25xf^ 

1.25xf^ - 0.825 Xf +0.018 = 0 
A = 0.59 


■ Xfi = 0. 64 mol > Xmax (Xmax = 0.08 mol) ^ lA'Aj- 

■ Xf 2 = 0.057 mol ^ JjA« 

I La£ (j_ 9 ^ Cy^ Aic. ^^ 2 'ai] 


■ nf(A) = 0.18 - 0.022 = 0.158 mol 

■ nf(B) = 0.08 - 0.022 = 0.058 mol 

■ nf(E) = 0.12 + 0.022 = 0.142 mol 

■ nf(H20) = 0.12 + 0.022 = 0.142 mol 




. uiH ‘ kiiilMiaUj c |a^ : wybUI - (9^ 



































www.sites.QOoqle.com/site/faresferqani 


2015/2014 : 





l5^UjA^I iJyJL^fejJI I I Qft*bj 

( JsLftS <Udigij Jl <>jkajuJij 


^LbajSlI 


; 4j , *^*^**n * 

jfLn LoAic. La I (J(_y^ t-" '■''•»■; - 

Ajc- AjM dl^ilc-lij LLjA^ 1^ JJ^ t3^ij:Jj ‘ 

u‘'' 4_lLaC. A1 i" I (J-a (JS - 

. JiaaAl) -1 

^Jic. (jjLiJi JjLLII' f-'^j jl^l (J^Aj - 

L_l ^L ^ 'Lia\1 J Li_n^.nti LajA i u‘'' |_]\-s.''^\l 

a] L^LuJI t ^ 'Lia\1 J ^^JjoLaII f^JA J i ^ 

^jjSLlaII oL^VI LjUjjjSIVI (JiHi (j^ t (L^l) 

^ AjALa ^^ 1^ _5 ‘ ‘ J JAHIL^ j 





. ^a^UJ C C |9^ : wriMJI - UId - (9^ 


























































































































I 2| : 


2015/04/20 : - (6) S mI>» 


^Liill J ‘ 4 _l\l >J.I j ( 4 . 4 ^_?2i ‘ (J(Jl^ioll - 

I ^^11 aJLui]! ^jjuj]| ^ -^55 4.1^*A -v55 4 411 ^^Ij ^‘\\ 

(Jc-lij (_jc. Jais A-^Lj 4.^1 ^ (j_ 5 ^ u*'' 02^^' (_y^^l _jA J JaAuiJl ^*'1 - 

4.^_j-a]| oJ^Luii] dlLjj^p^l ja.^ La ^‘‘' ^ ]^-(J11 a^ u‘'' (JlilLal] 4j^j^-a]| aJLuJI j 4.^^_j-aJl 

^1 diLjjjj^l .^^11 ^1 dijjlial ^LuJl oJjLui]| ^j^ ^ Ljjjlial 

S^^Lk^ 1 1 ^ ^.Va5 J 4-^^L^I S^I^I ^^koll 4 Li L Lil ^ Li ^\l «A -v55 t (Jc-lij^ I ^^11 

" ^I^<a5>tilj 4_lLaaJl (Jc-lij^ 4-4^_j-a]| 

.ijl _jjij!i]| (jc. 4^U 4 ^ tjj^ y (Jj\-t5\l jA lilLiA - 

^L]| (j-ia^l ji i (^2-(J^^) C’Loll (J^-LL t ^jjlj <^1x0^ dl^^lc-lij ‘■’''■" 1*^5 k^n-v t (JiiJLai] 4 Kin^ll 

^3-cJ^^) I ^-nll (J^i‘‘<J 
( jj.'it^sll jjKl ^Ljg^ll ) ; 1-J^ 

Sn^"*" + ) JjK JjLsi^al J j\-S . 5\ l ^- 

L^l^l (JLa*lLujlj ^2C1 

jlc. (j^Uaj) Li-s^Lj i (Jj\*^ia\l ” 

La£ ( CI 2 4jLj 4_ilc. i_a^)*Ii]| I ^^11 Aic. 

dll^^jL (jc. o^L^ dll^^^ajL Li .nil Aic (j_9^ Ja^^U 

_ (^(J£jL]|^ SjI jJiAji^aall (jiia-o (jx 

• ^jU]i 2L:>Liiii]i 



4 1-55 4 ^Ak-aall (J_ji^-aJ ^4 Aic. 

.ijlJ t ■' 1 ^ . ^.nll oL^L (31 .ijl_Jjal 


Sn^"^ jjAk^l 


C5^ 






oLajL 


I ■''^ i ^.nll Ale. 

(jj_j£lil (jjUl^jilLa (jjJ^A (_J£ Li n^5 k" n-s. OjA ^^jalLo . ^.nll (jc. (31 oAjLii (_J£ ^ \4.55 


• Ajll^ll 4 j91 ^‘41 ^ALtko]! CI2 j)^ 

2cr = CI2 + 2e 

• Li V .nil Ale. 


^aLlaII ( 32_51 Sn ^ 2 ''" ^Li 1^ .nil jpj (j^j^jl^l Sn^"*^ ^2 ‘'i oA^Lii (_J£ i. ^ <i .4^5 


Sn^+ + 2e = Sn 

( (_^La-l]| c!jLL^)j£ (Jj\-^io\ ") ; 2-J^^ 

Cu^"^ + ) cJ^LaJll LjLLj^ Jjia^ l5J^ - 

Cu^^ (jjjLaJll A jlj2i] Jaa^I (JjjVl 4jjL L_Sjja^l (S04^' 
. L^\ ^\ ji j^:iUi (jA (jj^LLo (j^^)jalA (jLoxiulLj 
Ale jlc (j^iUall Jaa.!ill ( (Jjia-oll jl^l - 

Ja^^ll La£ ( O2 j !?’""^y ^ 4jlj 4 a1c. ( a^pi!l]| (j^>9^ A^jk^akoll 

l^(j£jai]|^ (3ll (jc. ^jA ^)-a^l ~ I .''2~ ^ ‘ "J)"' 



giijb (jilbjj : ^U«iii!l 


. 4^Uj 49^ c ki^ilMdUj c : wybUI - Ub - UU>b (9^ 











































































































I 3| : 


2015/04/20 : Jiaa >1 - (6) i IT i"' 




T'f- 


^JJOI J 1 oL^Lj SO4 ^JJOI A-iJJ ( ^4 -V '41 (J 

; (_J-L La t’*' T-v ' ^ oL^L Cu^"*^ ;Jj:Lij]| 

I T» I AlC- 

(j^^j^ILa .T» L dlljj^p^l 4 f'La (J£ ^ ‘ f.La]| dlljj^^ C5^ S 04 ^ LjLL^^J^I ^jjoi 

• 4JLIII A^l-Laj^l aJjLlaII (_ 33 _ 5 14^30^ ^Ld _?Li J O2 UJ'5 

2 H20 = 2H30^+ 02 + 4 e 

I LiA lC- 

; ^.^LlaII (jSj Cll ^_j^-a Lij^ ^\l e^iiLuj (_]£ 1. ^' 1 

Cu^^ + 2e- = Cu 


( (J-N. ‘'.n T* I •^-‘4| (J^\-<. ^\ J 3-(J^^ 

( (j^^)jai-a (jLaxluiL 0 ^ 1^ (j£J ( (Cu^"'^ + S04^ ) (_^l's‘l\l dlLL^)^ (Jj\*^ia\ - 

Li 1^ ^\l J i ^4 -v '41 .^■r I 1 cjj^ 

^(J^JOllI^ Lijj^ ^11 ^4 -<■ '41 oALb C_Aui^ j I (_J£Ij Li-s.*^l 'l 4 (_Ju*'' ” 





J A*ji^a-a]| oL^Lj S 04 ^ Lj11i^)j£JI _jjij ( ^4 -s. ‘41 diLL^)^ cJ-"J 


! (_gJj La t’*'^ Li 1^ ^\l oL^Lj (_^Lii 2 l 

I .T» I Alc- 

^Jjilu J i .T» I oL^L S04^ LjLL^^J^I ^Jjii -v'i'i ( ;j4-V‘41 t"(_Jjt-v 

; (_ 5 -L La ‘■’'vT-v I ^ Li ^\l oL^Lj Cu^"*^ ;jj:Lij]| 


Cu = Cu^^ + 2 q 

\ Lijj> .nil AlC- 

; 4j.^LL-all (_33j Cu ojj 4j^j^-a Li ^\l Cu^"*^ o.ijLjo (j£ 1 . ^ u Ln^'i 

Cu^^ + 2 q = Cu 

l^.lxA ^ LiiliI ^ p L ii-v <A jLii'i 4 (jA*>j 4_jAij ( (j>^*-a ^Lij| (J^l (_j-a Lfil u ^ ^4 (Jji^LlI AjLaC- (J^lilLuil (_j^-aJ - 

^Ic. ^LLI jI 


gtijli (jiiyjii : ^U«iii!l 


. 4^Ua 49^ I t^l^iaUA C | 9 ^ : wrifaalJI - 4^^^ ( 9 ^ 
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2015/04/20 : - (6) j Jajs - iyyUft^ <da» 


; JjIaJlil Cyx At 4 ^ 14 : 1^1 ^ 

(JjlaJill AjLac. 4 j|.iLa]lj iJ 4-v5\I AjLuJ ^AaIaII (Jc.lij]| (jj| ^1; oA<j 


Q = I.At = z.x.F 


oA^I 5 0 >0 (Jc-liH]! dl 






^LsAj Wg u*'' (jc. 4dLLaJ^I ^ \\ «Ajl-vl.''\l ^Uall ^j455 ^‘\\ (Jji^Jill AjLaC- (J^ld 







Ujud^l -I 




jLc. ll-^'nA l" s J^'^411 (jLa*ILuiLj (^Ag"*" + NO 3 ) 4_iJa_all dl^) 2 Lil (J_ld -J 

AlC- C_Auj|^ j ■^‘* i ^-nll AlC- (jj'^ 

JJ ^ISjuj - 1 

all J J -<.5\\ 4 _^Aa1a]| (Jc-lilll ^^Lx/Q ^ ( ^j^^)jai<a]| Alc- ^jA^aL^I (jAai ^'41 ^j^Alx/oll Ld£l -2 

(Jjirdll AjLaC- <iljji 
(_Jc.li!l]| 1 ^ ^aSj (JjA^ -3 

; Ada^l SaaII 0 ^ 4 30 2.4 A 4jAjui dijlj jld S^IaII ^)Aj -4 

(Jj\'s5\l 41 . 1 c .J 1 ^ OjLall Q 41 . 1 j^)^.£]| 4_La£ LJ 
(Jc-liull <A4\n ^a]| p Va5\l LJ 
4.^^)1 a]| 4-iJa^l 

. Vm = 24 L/mol ^ uj^ 4a jjAll ^ (jikiJI j\^ a^ jI -a 

4.“^ 4 d_i^)j£JI (j>i A-^j (j>» a-saII + S04^ ) dl_jj^)A (JJ \'^a\ (J-ii^JilLj ^j_aj -JJ 

^1 Ja_^^\j J ^ t_Au)l^ ^ J 4aJ^.A]| J (J£Ij A3 1 » . ^.n\l Ja^^U (J 1 » jilnll *d AxJ ^4 '4l 

(J(j^ J dl^lxi] (j^Uajl 

? IaLq , 2):U^)jaiA]| Ale. a]| (>li2ll dVAlx^di^i -1 

^4 (Jjialill AjIac. <iljj| (_JA^AaIaII aJLa^VI (Jc-liHll aJaIxa c_Ai£l -2 

4 A5ja. ^5 aI^).^I (jdLA]| ^_iJaj ^ (_j-:ll iALiI^ (j.^ALAll ^.lix-aJi] ^1^ (JaxILuij -3 


giijli (jiilijii: ^U«iii!l 


. 4^Uj 49^ c c : wybUI - UId - UU>d (9^ 









































I si : 


2015/04/20 : Jiaa >1 - (6) i IT i"' 


oAjuj i oAul^I/Lo 2 % iSj "'^'. j m = 10 g ^^ ^ ^^"' -4 

. I = 2.5 A 

(Jc-liHll (Jj.1 ^ (Ja<j -i 

1^ Ajij.^a2] <La^^Ul A-lLa^l sAaII La -LJ 

‘ IF = 96500 c/mol ‘ (AgVAg) ‘ (O2/H2O) ' : 

M(Ag) = 108 g/mol ‘ M(Cu) = 63.5 g/mol 

; _1 _J 

; ^'41 -2 

; Li^\ l Ale. 

4Ag'^ + 4e" = 4Ag 



2H2O = 4H^ + O2 + 4e 


4Ag^ + 2H2O = 4Ag + 4H^ + O2 


Ale. 


aJLo^VI 


• (JjA^ -3 



4a'4l 

4Ag" + 2H2O = 4¥t + 4Ag + O2 

^liul 

x = 0 

no 

ajL^ 

0 

0 

0 

4 1 \l Q ^ 

X 

no - X 

ojIj^ 

4x 

4x 

x 


Xf 

no - Xf 

ojL)^ 

4xf 

4xf 

Xf 


Q = I At 

Q = 2.4.30.60 = 4320 C 


; g.lc.a^Loll Q g.lj^)^.£]| -i -4 


; (Jc-liHll ^Ta'iH c 


Q = z.x.F ^ x = 


Q 

z.F 


4320 


X = 


= 1.12.10-" mol 


4.96500 

; Ajjoj^^lLall AjJa^l <05^ —^ 

; ^jA (JjiiLlI 4jLaC. 30 ^4.Ajaj^)!La]|^ 4..^Lill AjJaall dlV_J-a .^.iC. (JjA^ ^^jja 

n(Ag) = 4x = 4.1.12 . 10"" = 4.48.10"" mol 
m(Ag) 

n(Ag) = ^^- m(Ag) = n(Ag).M 

m(Ag) = 4.48.10"". 108 = 4.84 g 

: Vm = 24 L/mol ^ uj^ jj^ (3ikia]| ^Lu j[L 

; ^jA ^4 ^ 4^r- 4 Aj3.^ 30 ■^*4 ^Llll (^Lij 5 ^ LjV_ j-a (JjA^ 

n(02) = x=1.12. 10 "mol 


gtijli (jiiyjii : ^U«iii!l 


. uiii I c |9^ : uy - ^y>y (9^ 
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2015/04/20 : - (6) j Jajs - iyyUft^ <da» 


m(02) 

n(02) = -^- V(02) = n(02).V^ 


V, 


M 


V(02) = 1.12.10" .24 =0.27L 


; Aic. -II 

I . ^.n\l 

I . ^.n\l (_J.^ ^4 -<■ ‘41 ^ . ^.nll 


Cu = + 2e 


Jajj 


; AJ..iL3LA]| (32_5 |_j4 -V '41 (jc. ^Llll |_j4 -V '41 (J.^ Aic. t-Auil^l (J^jou 

2+ , 


Cu " + 2e = Cu 

: ^X4I 

^ .nil Ale. |_j4 -V '41 j Ale. (_j>a (J^joU ^(j£l!Lall^ . ^.nll AlC- ^4 '4l 

Aiij A^LoC- CLloJ 

; «Aj\.nf- pljjl cIiaL^I (J^-n. 5\\ 2(Jc-liHll 

Cu + Cu^^ = Cu^^ + Cu 

I «A5ja.^5 aI^^I (jA«.All (jl^<a -4- 

^ 141 i JaA^.^1 |_]^'5.nil ^4 -V'41 (_]4j A.^ ^(J-^Aa 1I •'».^.nll o4^ (J^A^JllI t lijLuj La£ 

^ If- 2‘ ^ .' ‘ ^ .all A_lkj (J_A^Jlll «.Lc. j ^AjL.a ^Jli ^5ja. ^5 aI^).>J| (jA »,.a\l (Js-^ 

Ajjoi-j (_]A.aJ j ^Au4l!lll^ (jAa>,.a\\ La ^^^/lll S-Ll^^joill ^_paxj qC. ^)iklll q^osl^ Lij^ .nil (_5^1 ^Ax^all 

A!Lij.^aJ dloJ (jAx/oll Ia^ ALaxjJs 

• ^AaHll (J-I -4- 



^a^jII 

Cu + Cu ^ = Cu^ + Cu 

IdlLLl 

x = 0 

Hi 

Ut 

0 

0 

4 \ \l ‘k\ 

X 

Ui - X 

n2 - X 

X 

X 

4 \\\ ^ \ 

Xf 

Ui - Xf 

n2 - Xf 

Xf 

Xf 


; L-'J^-^al| 4ja.^5l A^a^^Ul A-lla^l oAaII -L^ 

^_^_ajll ^1 -\'i\l -aJj^ ^ILILj j 98% ^L^l i Ajiill a1a£ (_j^ 2 % 4-LI ^jjuill (jl Loj 

; HjLoj La£ oAje. L-boiJJJ j JaJ^-oll ^1 a&21 AjLoC- a! 

98 

m(Cu) = 10 . — = 9.8 g 


100 


j Li. nil Ale- A^jaj^)lLall ;j4 -s. ‘41 AAC- (JLoJ aJ 241I ^^.oll dVAAc. j 


m(Cu) 9.8 

n(Cu) = ^^ = —— = 0.15 mol 
^ ^ M 63.5 

n(Cu) = X —> X = 0.15 mol 


I Li .nil Ale. A-AjoI^^/LoII |_j4 -v '4l dVAAC- ^^^211 (JjA^ C5^ 14 .a5r- I 

; (J J^\ (_>a UjaI j 


Q = I.At = z.x.F ^ At = 


z.x.F 


I 


gtijli (jiilijii: ^U«iii!l 


. (j^U^ uiH I kiillMdUA c |a^ : wybUI - UId - UU>d (9^ 
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2015/2014 : 




(02 ls 




4 . '2,.0'7 4 Uu'l\lj ojLij (_pa.a^ - 1 

‘ 2-tJ>a> B JL>^ 2 mol j (A) 2 mol u>^ l 5j-^ -2 

^Lo j £ ^pjoil ( (Jc.li!i]| dlj.1^ <01^^111 ^jJ Aic. j 

A . I 1 (Jc-liull 4j.^Lx.a C_JjSI -I 

; A-ljalj -t_l 

■■CLa^ t-Aui^l jaJ Xf ojUjoiVI (Jc-lili] ^Llo^I ^jjl jUll dulj SjUc- t-JjSI —^ 

t>» 3 mol J (E) ji^VI 4 mol j B Ju-^ 2mol A c> 1 mol uj^ -3 

(Jc.li!l]| dljA^ ^^ jaJ f.Lall 

jl O^pjoil ^ (Jc-lilll (j^ - I 

^jlji]| CLljA^ Ajc- 01 j.ai] ^j>i]| t_J^j!i]| A^ji -4-1 

jc-liull L_Lui^l —^ 


; d-i^lll 

I 4 l^-v .nil 4^^ j^l 4 i Ji ^\l _ 

: uj^ J CnH2n+iCOOH : ^UJI u^\ l 

M(A) = d . 29 = 2.07.29-60 g/mol 

: Uja] jL\ (j« J 

M(A) = 12 n + 2n + 1 = 12 + 16 + 16 + 1 = 14n + 46 

; AAaj 




. uia C c |9^ : wrifailJI - Ul4 - (9^ 


































































2015/04/20 : ‘"'J- (7) j Qflj* - 


60-46 

14n-h46 = 60^ n =-= 1 

14 


. CH3COOH : ^ (A) 4^ 4 » u^\ l 


; (Jc-liHll -1-2 
; «a54 ' 1 ^ 2-cJ 


CH3-CHOH-CH3 




CH3COOH -h CH3-CHOH-CH3 = CH3COO-CH-CH3 -K H2O 

CH3 


; 4_i]l!l]| ^^4 i \1 j jjLoIij (Jc-lij _jA (Jc-liHll 

_ ■/ 
l_yi j£c, 

■ ^ 

; -L^ 

; (jj^ dlVj-aJl ^jLuiLa ^I^VI 0)3^1 (jl (jj^ J (Jj^^ 


r = 60 % ^ If = 0.60 


[Elf [h^oJ^ 

[Alf. [Blf 
nf(E) nflH^O) 

V V Hf (E) ■ Hf (H 2 O ) 

nf(A) nf(B) " nf(A).nf(B) 


jLi^ £ll (jjljUll CIijIj —^ 


V 

^u]| 

^^1 

A 

^1^1 

x = 0 

2 

4 1 \1 0*1 *1 \ 

X 

2 - X 

4 ^ 1 

Xf 

2 - Xf 


I ^..iali]| (J(Jaaj 


2 

2 - X 
2 - Xf 


E + D 

0 0” 


nf(E) = nf(H20) = Xf 

nf(A) = nf(B) = 2 - Xf 


; ja.ia!l]| (Jj.1^ (j« 


; ^4 (j jlj/iil ojfL^ 


(2-Xf)" 




C C |9^ : > tfiiilll - (9^ 





I 3| : 


2015/04/20 : - (7) S iSj^ Ufij* - 


2 - X - 0 
^ ^max ”■ ^ 

Xf 


If = 


^max ~ 2 mol 
^f = ^max 


max 


Xf = 0 . 6.2 = 1.2 mol 


K = 


(i.2y 


(2-i.2y 


= 2.25 


Qn = 


[E]o [h^oJq 
[aJq . [bIq 

no(E) no(H 20 ) 


Qn = 


V 


V no(E).no(H20) 


no(A) no(B) no(A).no(B) 


V V 


4 . 3 

‘3^‘=rT=® 


; (j_5^ jaJ jlaac-Lj j 


Alja 


(Jc-liall jjJaj -3 

. K J Qri (j4^ u 


^^Lal (Jc-lij^ _ oL^VI J Qj.j > K 


; (jjljl]| -L^ 




E + H 2 O = A + B 


x = 0 

4 

3 

1 

2 

4 1 \1 0*1 *1 \ 

X 

4-x 

3 - X 

1 +x 

2 + X 

4 A\ ^ 1 

Xf 

4 - Xf 

3 - Xf 

1 + Xf 

2 + Xf 



J_ 


1 

2.25 


0.44 


Ko = 


[al.[bi 


[E]f.[H 20 


-f 


nf(A) nf(B) 

V V 

nf(E) nf(H20) 

V V 


nf(A).nf(B) 

nf(E)nf(H20) 


Hf (A) = 1 + Xf 


; |jj 

. ojiaiVI cjc-lia] j2]| Clulj ; Kj 

, ^LoVI (Jc-lia] j2 ]| CIijIj ; K 2 

: UJ^ 


(j-o 




. c c |9^ : > *?illlll - (9^ 





2015/04/20 : ‘"-j- (7) j Jajs - iyyUft^ <da» <Uj|>» 


4 : 


nf(B) = 2 + Xf 

nf(E) = 4 - Xf 
nf(H20) = 3 - Xf 

(1 + Xf)(2 + Xf) 

Ko = ^- — = 0.44 

(4-Xf)(3-Xf) 

2 + 3xf + Xf^ = 5.28 - 3.08xf + 0.44xf' 

0.56xf^ + 6.08xf-3.28 = 0 

A = 44.31 ^ Va =6.66 

-6.08-6.68 






2 -I- 3xf -I- Xf' 
12-7Xf + Xf 


= 0.44 


Xfi = 


^f2 


2 . 0.56 
- 6.08-^6.68 


2 . 0.56 


= -11.4 ( ) 

= 0.52 mol ( ) 


; La£ ^Aic. ^Aai] UJ^ 4_ilc. j 


nf(A) = 1 -fO. 51 = 1.52 mol 
nf(B) = 2 -I- 0.51 = 2.52 mol 
nf(E) = 4 - 0.51 = 3.48 mol 
nf(H 2 O) = 3-0.51 =2.48 mol 


Xf 

r = ^^.100 


X 


max 


4-x = 0 ^ x = 4 
3-x = 0 ^ x = 3 
0.51 

r=-.100 = 17.3% 




; jaAHll (JjA^ (j-a - 

; E ■ 

: EK H2O C5^' ■ 

Xmax = 3 mol: u^) 




r (ijji) =■ 100 — r^AAU) 




(B) <J J i C4Hg02 4 \.Q2t<a\l (E) ^Lal (jc. ^cjjj -1 

^5^ (_] a \.a-s. -all a ^\l ^clilLajI -I 
aS a \l ^a^ll i _a. ^21 -^-1 




. uiH ‘ kiiilMiaUj c |a^ : wybUI - (9^ 


























I si : 


2015 / 04/20 : - ( 7 ) S iSj^ Ufij* - 


(j--a 0.2 mol CS^C. (_g ^ jLuiJLa i (E) 4 4jlJj.^I 4.3^)*.^] -2 

C‘‘ll J Wl<a\l (j..a A.^1 j (_5-lc. (Jj,^ -\J^ i 4.^^La Ja(_J.C.li!l]| ^l2j J 4 <iLa]l (j-a 0.2 mol J 

(j.a^l ^'^Aj 4jijlA]| jiaiVI 4ll'ij.a .3.3c. dllj^ (JlaJ ^l!i]| 




Ajc. 4_jlj 1 a\C' ? 4_jljILa]| (E^ ^p-uiVI S.3L^ 4_La£ (JAaJ ^ <-v '.all t 4 _Haa]| ^‘‘'1 ;La -i 

jajJ.3 ji.^ \l .3jtj,i ^jj.3^ (JJ ^p_u)'^l 4j^Laj (j.C. ^Lill (_j>> o^L3L.a Ajc- \Aj^g = §0 mE Uj^ 

Cb = 1 mol/E 0 l5^' 

4.Aja)l La J (E^ ^pjoi^U ** ja 'a-v 11 «A 4 '. La -L^ 

; 

; (J«A \.a-v .all 44lj^^^l 4it_lj.^a]| - \ 
dlljj .3AC. ^^j.a^-al ^jLoba ^pjoiVI dlljj .3.3c. (jl ^jJaJJ o^pjoiVI 4J.3 L«.a] ^L«J| (J^jLII (_J^L^ (Jj.a 

I 4L.a J (_J J (_pa.a^l 
4 jA dlljj .3.3c. ; jloi'^l ■ 

1 .3.3c. ; LL^LiLall (_paA^ ■ 

4_iL j^l 4 »j t ^ \ l 4_La J (n = 3) 3 J-* CnH2n+lOH 4 » \ l jj (B) UJ^J^ U^) 

. C3H7OH : J 


CH3 - CH2 - CH2OH 
(JJ -1-uWjJ^ 

(c/ jjlj Jj^) 


] B (J 4\.^a.aH L a.^*' ^ -L^ 

CH3 - CHOH - CH3 
(J J -2-u^jji 
(c^j' Jj^) 


'• 0^3^' ^)!ljaiVI dl *^jjg .3.3c. (JlLa^all -'-2 

^_^_ia-La]| ^2 *>^51 4_llc. J (LJJ^(J^jiiall jljoi'^l J^ .3AC. c"'! ^jj_j (jj-ill 

(Jc.li!l]| (J^jujlLall j!La)VI di^JA .3.3c. (_ 3 alJ.all 

; j^K5\l Aic. - 

nf(A) = CbVbE 

nf(A) = 0.08 mol 

. (>Lil]| ^ (A) (Ji4la]| ^3-i.a-v\l di^JA .3.3c. J 

] 4ALayi (_Jc.li!l] ^.3ali]| (JjA^ (JLaj - 




. ‘ c |9^ : > *?illlll - <Uy - (9^ 








I 6| : 


2015/04/20 : ‘"-j- (7) j Jajs - iyyUft^ <da» 


^Ull 


E + H2O = A + B 

A^l.iij| 

x = 0 

0.2 

0.2 

0 

0 


X 

0.2 -X 

0.2 - X 

X 

X 


Xf 

0.2 - Xf 

0.2 - Xf 

Xf 

Xf 


; ja..ia!l]| (JjA^ (j-a 

nf(A) = Xf ^ Xf = 0.08 mol 

I Lk.<aj| ~ (JjA^ 

nf(E) = 0.2 - Xf = 0.2 - 0.08 = 0.12 mol 

jiaiVl j-a dllj^ (1) (3^^JJ o'^A 


‘ Ujoj^U 4 '‘a ''a-v \l 4 » u ^\l —^ 
» _»« »«_^^ 

Aj^LaVi t- _ <1 ‘ J (411^ j 3 i _a ' ■ ^ ^jC- J*' 


Xf 

r = ^^.100 


X 


max 


; (jj^ jaJ (Jc.li!l]| (ji j ^..ia!l]| (j-a 


0.2 Xjnax ~ 0 ^ Xmax ~ 0.2 mol 

0.08 


<LLa 


r = 


0.2 


,100 = 40% 


; jaj'a-v \l «A»J.J ^ j i_iL^ 


HCOO - CH - CH3 
CH3 

(IAjI U '' • A-ajojI 




f.\ _9—g .11 Ajjai—illj 0jl_^ A—Sl^ (E} LS _LuV (NtlOH il 4Ja_ uil^ ll 5\l -^—iLaC- (jl - 1 

. % 21.62 ^ (B) J ‘ (C) ^ciilaiii d = 4 

(B) t (C) ‘ (E} tlljl.^^)-al] 4 j. ^\l -I 

4 J. ^ (J£ i J (B} J4 \. ^a,n\l i a. 4jtJj.^a]| -L^ 

^^ l aj. >« *' 4 j (B) _j-a]| j_g jLujILa (J^joU -2 

^)!LujVI (j-a 1 1.6 g (J^2aJ (J.C.li!i]| 4_jl.^ Ajc. Ja_^^lj . AjjIj j»La^ ^_y3 AjuJaj ^aJ 

. C>1 14 g C5^ J 

3 . ^1 -V 11 3c-li!l]| ^.^ls..a c_aa£I -I 

AJlAx^ (J£ (_aw ^11 J (B} J A2^>idl A 1. ^a,all (_a. ‘ -L^ 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 

















































I l\ : 


2015/04/20 : - (7) ^ \S^ 


dljA^ Ajc. _j-all C_AjS^)Ii]| A^jl ^aJ o^pjoiVI (_Jc.lili] ^.iali]| (Jj.1^ (Jl<a —^ 

(^LLaj£Jl (jj2]l 

A '9 '9-v 11 J<A 4 u ^ ^cIiLujI j (_Jc-li2]| 

^pjoJ^U «A \i ^9^11 ( a I ^«A 4 u ^\l —& 

: 

M(0) =16 g/mol/L ‘ M(H) = 1 g/mol ‘ M(C) = 12 g/mol 


■ M(E) = d . 29 = 4.29 = 116 g/mol 
M(E) = 12 n + 2n + 32 = 14n + 32 

116-32 


! B ‘ C ‘ E 4 «A l^-v 

:E ji^Vl 

; ^j£j 4iaj CnH2n02 i C5^ ^L*J| - 




14n + 32= 116 


n = 


14 


= 6 


. C6H12O2: ji^Vl tj 4 

: (Bl 

UJ^ 14 CnH2n+20 j' CnH2nOH ^ 


M(B) 12n 2n-K2 16 


100% C% H% 0% 
M(B) 16 

100% " 0% 

M(B) 16 


M(B) = 


16.100 


= 74 g/mol 


100% 21.62% ' ' 21.62 
M(B) = M(CnH2n+iOH) = 12n + 2n + 1 + 16 -h 1 = 14n + 18 

74-18 


: l 5 c> j 


4j.a 


14n-F 18 = 74 


n = 


14 


= 4 


. C4H9OH : (B) 4la^^l 4^(j4 


: (Cl ^>41 

I La£ U_9^ A^lsdl 4J.^13 l4| 

RCOOR’ -^NaOH = RCOONa R’OH 
(E) (C) (B) 

'_aLjaa (C) t_l^^><all dlljj 4jjl_uia (E^ dlljj 44c. j 

: 4-La J (B) J 

6 : jA (E) ojij^ tiiljj :i^c. ■ 
4 : jA (B) cJuj^j^ tilljj ■ 




. ‘ c |9^ : > *?iillll - <Uy - (9^ 




I 8| : 


2015/04/20 : ‘"'j- (7) j iSjlai Jajs - iyyUft^ <da» <yj|>» 


uj^ CnH 2 n+iNa (/' RCOONa (C) u' uj^ j 2 j* (C) uj^j^ u^) 

. CHsCOONa : ^ (C) ^ 

I f_Jc-li!l]| ^ 

; La£ (E} ^)2ja)^U ALa^-all AjIjS AijLuJl aJ^Lx-o I^LaJC-l 

: tjj£j 4 iaj CH3COOC4H9 

CH3COOH + C4H9OH = CH3COOC4H9 + H2O 


CH3-CH2-CH2-CH20H 
(JJ -1-U ^Ji 

(c^j' 


CH3-CH2-CHOH-CH3 
J J -2-u^ 

{l^ jjlj (Jj^) 


CH3-CH-CH2OH 

I 

CH3 

(JJ -1-uWjJ^ -1 

(c^j' Jj^) 


CH3-COH-CH3 

I 

CH3 

J J -2-chjji -2 

(^Ij Jj^) 


\ (J^ 


^u]| 


A + B 

= E 

= H 20 


x = 0 

no 

no 

0 

0 

4 1 \\ Cn \ \ 

X 

no - X 

no-x 

X 

X 

4 A\ ^ 1 

Xf 

no-Xf 

no - Xf 

Xf 

Xf 


; (jjlj!l]| .Aic. J - 


■ nf(E) 

M(E) = 
nf (E) = 

■ nf(A) 

M(E) = 
nf (E) = 

■ nf(E) = 

■ nf(A) = 


nif(E) 

" M(E) 

116 g/mol 
11.6 

^ = 0.1mol 

nif (A) 

" M(A) 

116 g/mol 
114 

— = 1.9mol 
: Xf ^ Xf = 0.1 mol 

: no - Xf ^ no = nf(A) + Xf = 1.9 + 0.1 =2 mol 

; cJ(jjlj2]l Aic. J ^j-all 




. C C |9^ : > tfiiilll - (9^ 





I 9 | : 


2015/04/20 : - (7) ,;)jjLQa j Qflj* - <da» <yj|>» 




(jjljli]| Ale. 

n(A) 

2 mol 

1.9 mol 

n(B) 

2 mol 

1.9 mol 

n(C) 

0 

0.1 mol 

n(D) 

0 

0.1 mol 


I (_J«A <9<9-s.\l A't u J (Jc.lili]| -J 


Xf 

r = ^^.100 

Y 

max 

Hq Xniax — 0 ^ ^max — l^O — 2 IllOl 

0.1 

r = —.100 = 5% 

2 


; ^Ij (_5c.li!l]| (jl (_pa^^ j (J(j-a 


La £ A 1 . ^ 9^11 (_ a . « A 5 » u ^ > j , i < a\l (_] 


CH3-COH-CH3 

I 

CH3 , « - . 

I (El ^)2jaj^U ^ 1. ^a^H i a. ^ 4 u ^ 

; La£ (J1^ (Jc-lij (jc. ^Lill UJ^ A^LuJl J Ai u^ If’Lij 



CH3-COO-C-CH3 

I 


CH3 




. (^Iaj ‘ ‘ : t .*?iiilll - (9^ 





I 10| : 


2015/04/20 : ‘"-j- (7) j Jajs - iyyUft^ <da» 


ijLQjO i iJ iLoJ 


(^jJI 01 r — 2009 ); (4) fAiill 

: (C2H5OH) J (CH3COOH) cBi (J_p2l]l ^AaIj 


CH3COOH + C2H50H = CH3COOC2H5 + H20 

0.2 mol Aji^l ^ jjJa f.Lj| t- _ i (Jc-liHll 

^ ^>]| ^ 4 jj^I j ^jil ^ . (C2H5OH) 0.2 mol j (CH3COOH) 

.Ajaij _ qa 'Vq ^->-^^\I (Jjlij (J£ (. 10 C5^) 1 L>* 4-a3^ 10 

j»U^ ^ J 

^aJojoiI^ 4 j 3 ^9 n^\l ll ^LstJ j (JjVI ^-1 t — 0 4_la^J]| 

c> ^LJaj jal£j]| Aiaij ^ji2 (ijlia ‘ C = 1.0 mol.L'^ (Na^ + OH") 

. C5^' lP=^' *J:J'^ (V’be) (Vbe) 

] dlLujL^I ^.9^2] i I J A^lLasJl 0-^ 


(Jijaij J AHjIj 


t(h) 

0 

4 

8 

12 

16 

20 

32 

40 

48 

60 

y'te(^L) 

200 

168 

148 

132 

118 

104 

74 

66 

66 

66 

jfcUsn fjiix ( mol) 












T 2^ ^jojI La /I -1 

. (C2H5OH) JJ^' J (CH3COOH) U4^ V ^1 

(_]J (^CH3C00H) cB^ 2 i ^1 *\. \l (J^*v5\\ ^AaIaII ^4 (_Jc.li!i]| ^.^Isl^o 

. (Na^ + OH) f Aiiai^jj-^ 

(V^be) -5 ( 11 ) ;_ji^«Q*^\l 4.1^ (j^ /^-2 

o!ilc.| (J.a£i ^ Jc-liull l^x) 4-a^ L-Loi^i (^jUaJl p Va^ll ^1»5 j.j.iVIj -L^ 

. X = f(t) (^4^' j' 

? ^cjjlulj liLa i X ja..iallll 4.Jjalj C-Aud^i -.i 

AlLa^ L-Lol^l ^ , Xf j».^l ^VAj ^jjlJj]| ^ Qj.jr Jc.li!l]| ^)jal£ (jc. —ft 

; 'dy**’*^ft '•* * 

. cJAjV' (' -1 


^Ull 


CH 3 COOH + C 2 H 50 H = CH 3 COOC 2 H 5 + H 20 


x = 0 

0.2 

0.2 

0 

0 

4 \ \\ Q*1 *1 \ 

X 

0.2 -X 

0.2 - X 

X 

X 


Xf 

0.2 - Xf 

^-H 

X 

1 

(N 

d 

Xf 

Xf 


n, = CV’be (' -2 ‘ CH3COOH + (Na^ + HO) = (CH3COO + Na^) + H20i^ 


giijli (jiilijii: ^U«iii!l 


. uiH ‘ kiiilMiaUj c |a^ : wybUI - UId - UU>d (9^ 















































I 111 : 2015/04/20 : - (7) j [S^ <da» jjtaa 

; CLi\ w.lj'aH (JjA^ 

. 0 ^ (J!il:k (j^ j ^ Xf = 0.2 — V’be 


t(h) 

0 

4 

8 

12 

16 

20 

32 

40 

48 

66 

X (mol) 

0 

0.03 

0.05 

0.07 

0.08 

0.10 

0.12 

0.13 

0.13 

0.13 


. (j£iLii]| tjl ^cin^ t Xf = 0.65 ( 4 ^ 

nf(CH3C00C2H5)nf(H20) _ 
nf(CH3C00H)nf(C2H50H) ‘ ^ 


02 r J^O ( — 2009 ); (5) 4>j|cj11 


L^ui 7 C2H5-OH J CH3COOH (Jj^l JJ^ ji] 

. <Jt> no(mol) j cPa^l no(mol) ■^' j ^ (t = 0) 4Jia2]| j jl^l 

; 4J.^L3la]| (Jc-li/llLj 2lj.^l.^l (J^AaIj 


CH3COOH(e) + C2H50%) = CH3C00C2H5(E) + H20(E) 

4 ].Q^ ^^^*..0 (_J^I (_j-a (_S .^1 _jJl t-AijUVI i_S ^ ^‘‘ '1 1 J 42jIj Aic. Ij^lc. 

(J4jLa*Jl 0 ^ t-“'-a ^ "I" OH ^ (JAJajoil^ (h) n.a\l \l a^\_A 


; dlLoil^l (JjA^ 


/(/») 

0 

1 

2 

3 

4 

5 

6 

7 1 

, n{mol) 

1,00 

0,61 

0,45 

0,39 

0,35 

0,34 

0,33 

0,33 

n \mol ) 








1 


. Xmax ja.^1 J (Jc.li2]| V - 1 

^a n^\l o.iLa ^'^Aj (J^jutLall ^jILuiVI oALb 4_l-a^ ^cIljILu)l -2 

^VAj (j£ju2!La]| ^p_u)VI oAL^ 4_i^ ^ ^ ‘<1 *' -a ^»lu) j i o^lc-l (JjA^I -3 

. n’ = f(t) (>ji' 

(_Jlc. ? (Jc-liull I_‘ t — 3 h 4JiLai]| Aic. (Jc.lij]| 4£.^)ja) 4-a^ t-Aui^l -4 

? ^cjjluij IaLc j ^Xf) A^lgAll 4 Jj.j.r'\l t-Auia.) -5 

; ^aAa2]| (JjA^ (1 



^aHII 

CH3COOH + C2H50H = CH3COOC2H5 + H20 

^IAjjI 

x = 0 

no 

no 

0 

0 

4 \ \1 *1 \ 

X 

no - X 

no-x 

X 

X 


Xf 

no-Xf 

no - Xf 

Xf 

Xf 


. Xmax = no = 1 mol : - 

. n’ = 1 - n (2 




. uia C C |9^ : wrifaalJI - UId - (9^ 







































































I I2I : 2015/04/20 : ‘"-J- (7) j [S^ 

: Jj^l JU£j - 


t(h) 

0 

1 

2 

3 

4 

5 

6 

7 

n’ (mol) 

0 

0.39 

0.55 

0.61 

0.65 

0.66 

0.67 

0.67 


t = 3 h ^ V = 0.5 mol/h ‘ v^ = tana (4 

~ ‘'5 (j| A£.^)jal]| 4 _lic. j ^_5Jl A l^-v \l _ 

^15 j^ Jc.Lii]| jl ^ciiiaij t Xf = 0.67 < 1 (5 


(^jJI 03 ^ J^l) ( ?■ - 2011 • ^6) lAiill 


t> 0.5 mol ^ K lS t> 0.5 mol ^ E JAjV' ^jill j^ 




AjuJaj j oAuij ^ LJ(_paA^ dll^)Ja3 .iB cJ 

. 100°C “^j' 

? 4 1. ^a.n\l _ I a. ^ _5 ^ E ij*''^_?4l AjtnJa La -I -]^ 

L^Aa "ySi ( B J Cy^ cj^ 4 \. ^a.n\l _ i _a. -L^ 

? dl.il.^1 (J J (_paa^ (_j-a (J£ t-a 

(J^Aaiall (_Jc.li!i]| (_jc. o^)4a.A]| ^.^LlaII t-AA^I -2 

(_33l J-all K LJ dulj Jc-liHi] ~ Va5\l 1 n»5w'.a _3 

. A ^jiaarsJI L>* 0.1 mol 0J *■ U j'CLlj.l:i. Ajc. -4 

(Jlc. ? L4 aL 4^4 4\^-v\l jjJajj oL^I i^\ ^jJ -I 

-a-v 11 .^.1^1 (j^l j/ill ^_jij Aic. ‘- _ A^jl -LJ 

H - COO - CH2 - CH3 : 5ix^aiall (■ 4^j^l <4*4^ jluii ^Jf. b jLc. E (1-1 

(Jc-liHll J (_paa^ (_^ i t!lj^l!Li4i]| (_pa-a^ i (J(t—1 

. H-COOH + CH3-CH2OH = H-COO-CH2-CH3 + H2O (2 

„ 2 


K = 


= 4 (3 


(0.5-Xf) 

<^|^'^| o.iLj cJ*-^ ( ^>2il44Jl oL^VI^ o^pjaiVl (Jc. A.^-^ 1 ^ A \a2>\l (I -4 

n’f(HCOOC2H5) = 0.362 mol ‘ n’f(C2H50H) = 0.138 mol ‘ n’f(HCOOH) = 0.2387 mol (4^ 

n'f(H20) = 0.362 mol 


(^jJI i_Jc. 04 r j^ ujj^ : J* ^q a \ l J^JI) (dil^Lj - 2011 liTXjjjjftjD 


J t = 0 S 4Jia4]| ^ ^jaa 4 (_pa-a^ f^jA Aa ^iA A^l-La^ ^ia^ j AjijLLa 

AsiJ o^)jaiL^ (^LlaJ^ll (JL>a EQ HlOl J L>^ 1.0 mol ‘ 44 jIj 

E ‘ J 44C. ^C44J 4 ^^pall 4 Li-v \ 

4 . ? (J1^ 

^JUjI La J -1 

Clj.^l.^1 (J^'>-511 ^Aalall (Jc-liHll 4j.^LLa ^ _ '5^1 -LJ 

E lS 4-4^^)4111 ^uoil JaC-l - -V 

^1*4 ^ 4 l^l si^j^Lall 4 'n» \l .i^)^ 4 ^1^11 '^- II f^jA ^ ' C, '"'5 ^ .l^L ^^^Ic-liHll ^^pall 4jijl4al -2 

ja j^ltA ^J4lll _ja<all L ' L<J ^ J4 'n» \l ^a t4j^l4jyi q^oa^ 


giijli (jiilijii: ^U«iii!l 


. 4^Uj i c : wyfaalJI - UId - UU>d (9^ 

























































I 13| : 


2015/04/20 : - (7) i IT i"' 


1 ^(_]‘ <Aj n^-v''\l ( a!''->■ ^ ^^4.\j _^ ‘ ^‘‘'1 ^ AjLosJI 



l-J^i 

I; — 25 h (Jc-lini] A£.^)jai]| -I 

Ujlill Aic. (Jc.li!i]| C_Aul^l -LJ 

■ _j ^(_Ja ( (_Jc.li!i]| ojIj^ -3 

? (_^Jc.liIill *"^^5 * 

? dlVJ-ail (_ 5 jLuiLa ^ 1^1 • 

? dlJ^)J^I (_piA^ f^jA dll^^JaS AiLjal • 

dijlj ^cljlLuil ^ i Qj. gq ‘ AiLuJl *a \^-v\\ 4 (Jc-liHll ^jxji^ c_Aui^l -I -4 

(Jlc, _ A, \^-^\| QA 0.2 mol CS^) C -^-l 

; 4ij»*”^n aij^T 

1.1^ g.^3oJ ( ‘ ((*^ jA^-a I 4j\\5\l (_ya\ o^^!Lu)l (J(Jj)*s5\l 1^ ( ”1 

CH3COOH + C2H5OH = CH3COOC2H5 + H2O 
r = ^. 100 = 67 % ( 4 ^ ‘ V = 8.1 . 10'^ mol/h ('-2 ‘ OAjV' : E l 5j-J' r^' (-^ 

dl'^^^LoiILa I^IALI o^pjoiVI (_Jc.lij ^3 


1 


K = Qrf = 4.12‘ Qrf = 


(l-XfX 


= 4.12 (U 


Qri < K u' 4 Q^. = 2.56 QA 0.2 mol ^Eial j (JjLuJI oJ'j^' Ak^ 

4.^-^ i_$\ ^)jALaa]| oL^VI j_jla!ij aIa^I (jjj t = 4.12} 


(^ ^_Jc. 05 ^ jjia JaJi) (^^jlc- - 2013 ^jjll^ ) ‘ (^) 0 


jliik'^l Cy^ C5^ ;j^'< JLaC.!))J A - ■-»-^ ^ 

.^Ul (j-a 10 luL J Jj^V' ijA 4,5Ilimol ^La^l 

A^x^lll! 10 min lK • 40^C Aklij 411^1^)^ o.^jiT>>i<^ ^LitkVl -, '' ^-Aajj 




. 4 ^Uj 49 ^ C C |9^ : wrifaalJI - UId - (9^ 












































































I 14 | : 


2015/04/20 : - (7) ^ \S^ gfljc - iyyUft^ 


/4 ^UiJj tAli^j ^.Lo Aj i'^ ^ CJJ j“'^ 

ft i (Ncf^(sq) + HO (cicj)) .li*ja^jj.i^ (Jj — 'a iidujljj j. tijA l ^ (JSiili-ail 

l/..„ ^Ljaj A 9 «j (J ■ ' o-AxuLLc ^ ft 2'1 ^ ic^ =0,50mol ■ L ^ 

!|^llill (Jj.i^l 1- _ 'j4 ' A jQ ' 


eq \ 


t(min) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

Vsq(mL) 

0 

2,1 

3,7 

5,0 

6,1 

7,0 

7,6 

7,8 

7,8 


t <i2'4</\' Laj ? J fiLo Aj ^ ‘^'2.'^' ^ ■ '’‘JJl !^La] ~1 

. ^ 1. (_c ■ ^Aj^J>^! AitJjL^all ~2 

;j jljjJl .lie. Aju^Lusa^ ^-0 ^ (JjajJl ^juj — 1 “3 

., bLiAjS^l 

** '* 

. jbii.'^l (Jc-liiiil SijLua i_jj£i —1^ 

. V. A^'^Jd I—ij^l Ai^jblLoll A ojLa Aja£ n^ (jc. “4 

lA^till Ala jS/1 (j-0 ijc-lijil X A-aaS ^jillml 


L(inin) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

X (mmol) 











‘^2j'* '*2^2'* ^JS ^ = f(t) ■ ^bj 1 5 


.5^ 


i]l La A _ ^ _a t^slat^ali (_^>jiij 1 X ~ f(t) • (j^ 


.O'=60°C tftj'j^' 


^l^Il]| Ai^pt^a (j^jiall l_Lujl^l t (Jc.li!l]| l_j!l] 

. j' ^ ‘ ‘ '. 4 jlaii ^Lal djlLaJl (Jjabll ( 1-3 t HCOOCH 2 CH 3 (2 

= 0.5 V^q( 4 ‘ HCOOC 2 H 5 + H 21 O = HCOOH +C 2 H 50 H(m 


: uW^I 6-5 

jLa*. 4juJ I ; iji^1 jA i r = 87% (‘-A 

Aaj 3 o^Lbl A 1a^ 

f (min) 


t(min) 

0 

10 

20 

30 

40 

50 

60 

70 

80 

A'(mmol) 

0 

1,05 

1.85 

2,50 

3,05 

3,50 

3,80 

3,90 

3,90 


. X 


X ( mwo !) 





. C C |9^ : > ftfiiilll - (9^ 








I isl : 


2015/04/20 : - (7) j Jaj^ - <da» jjtaa <yj|>» 


(^jJI 06 r J^ ujj^ : J^JI) - 2013 ); (9) 4 >j|ojJI 



1 Jiuilt 


• S^jiujVi AjluIjJ ’.i 

C/fj — COOH liLjjljjV' c>=*^ Cy^ 1 mol jjL® ^jJji ^ 

i. .C^Hq—OH J j^^l i ( 3 ^ 1 mol j 

.(]-Ji^l) lOO^C ^J4 

^ AjJjVi (_5 ^ ^ 4 

ojLa ^ila 1 A-v^ 4^Lq 

? AiLuiaj j ^^'4. ^inll J_j4 La “ 1 

?^La]l p.La]l (jAstiuij IjLaJ ~2 

. /?£ =/ (f) ^;jl^l ja-uJJ ^ aJV-Ij n^ (J£jaiLa]l _Jluil\ SjL Aj<a£ 4jijl!La ^jj ~3 

^AaIaII (Jc.lij]l ^jL-a ~1 

.bj)jjjll\ (J 

?^Ij LjjLsJI J^^i-La^l (J ^aLll (Ja ~4-1 
QA LLaC. ^Llj 4_i^ 

; diLliaJ]! (Jc-liilll <c.^)jljj ,1^ 

tj - 20 min \ t2-40 min it^ -60 min. 



. 4 _LLajaD 


y^lnun LLa .L^Jc- (Jj..ia:aJLall jJjjSL 

.tilJj jLa ?^lj]l <iLJl ^3^ AjjLotaJj (jS-aJ (Ja . 

4 <_a.^*' 4 '» (_u^l .J^ax-bobaJl t- a'w^ ^HHujl ~A 


; 4ij»*”^ft dij^T 

^Ljal l ‘ 4-j2^VI ^_5Jl 4.C.LljJa j .^L-alLall jLiJi l 344^ ^jA (jj4...nil 

4 .^1 _jA ^Lall 5 .La]| ^2 ‘ (Jc-liH]! ^jA 

CH 3 COOH + C 4 H 9 OH = CH 3 COOC 4 H 9 + H 2 O : c>L 4 ]| (\ -3 

^^^La i _LLl^ ^LjaL (4113 1 (Lr, .•(^l5‘( ( ^1 JjaJllI 4 a 41 J Xf = 0.6 < 1 (‘-4 

tji . v(t 3 ) = 0.0020 mol/L ‘ v(t 2 ) = 0.0035 mol/min ‘ v(ti) = 0.008 mol/min (- 4 ?^ 

J 2 Qja ^Ull f.Lall ^3^ (Jc-lilill 4j4^)-a (jjjoiaj (j^^iJ 4 f = ^0 % ^4 4 f Lj 2^*v'4l a ^.-lal n5 -Li^^jolll 
4 CH3-CHOH-CH2-CH3 4 LS 3 ^ 3a*4jalAll 3 4 . Vu..a ^_A 4 OJAjaVI oL^^I JjJaJJ 3 j^aII 44II4 

3 ^- 2_iL ^ [ 4^aja)l 




. 4^Uj i c |9^ : wriMJI - ~ 



























































































































































